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the Depression of the Mercury in the Tubes of Barometers. 3* 

amination; but to the law of the phscuomena, considered as 
a general fact allowed to be consonant to experience. Now 
ono^;i^' most curious points in Laplace’s theory of capillary 
a demonstration, deduced from the equation of the 
cuIjM^drfacc, whicli proves that the volume of elevated fluid, 
of^l^ space made voitl by the capillary force in the case of a 
depression, is jiroportional to the interior periphery of any 
cylindrical or prismatic tube immersed in the fluid. And it is 
corrcc< to affirm generally, that w'hat is called Dr. Juria’s 
theory, is no other than a mathematical consequence flowing 
from the two principles we have laid down. 

There is one set of facts very projier to bring the exact 
agreement of the mathematical theory with nature to a severe 
trial. We allude to the depression of the mercury in the tubes 
of barometers of various diameters. The accuracy re.cjuisite 
in modem philosophical pursuits has drawn the attention of 
experimentalists to determine the quantity of the depression, 
in order to derive the true lieight of the mercury, from the 
observed height. In tubes from about one tenth of an inch in 
diameter, to seven or eight tenths, the convex curvature of 
the surface and the depression are found to vary very quickly 
and notably; and the com[)arison of the theory with such a 
series of connected e::periments, cannot but 1‘uniish a delicate 
test of its exactness. Here, however, a difficulty occurs. The 
mathematical determination of the depression is a problem of 
great difficulty, which does not yield to the methods of inves¬ 
tigation usually employed by analysts, and which has not yet 
been solved in a satisfactory manner. The remainder of this 
article is an attempt to overcome this difficulty. 

I put y for the vertical ordinate ol* a point in the convex 
surface of the mercury, or the distance below the general level; 
r for the distance of the same point from the axis of the tube; 
and z for the sine of the inclination of the vertical section of 
the curve surface ^o r, or to the horizon : according to what 

dr 

is taugiit in geometry, — is the radius of curvature of the 


vertical section; and the radius of curvature of the sec¬ 
tion at right angles to the vertical section : and hence we ob¬ 
tain from the principles laid down. 


d s 



= 4 - 


dy __ 
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Suppl. d la Thcoric dc rAction Capdlatrc, p. 10. 
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4<|3^ beinj; a quantity to be fount! by experiment in tubes of 
any given matter. 

In the glass tubes of which barometers arc made, 4 /3^ is 
very lu'urly equal to 49^, and |3 to 7; and the value of- at the 
surface of such tubes, or the sine of the inclination of the mer¬ 
cury to the horizon, may be taken equal to 0*735. These 
numbers, which are very convenient, accord nearly with the 
results of the best experiments, or at least approach to them 
withiji the limits of the errors to which all such experimental 
determinatitms are liable. 

Instead of the curve surface actually formed in the tube, I 
shall now* consider another similar surface, of which the linear 
dimensions are increased fourteen times, or in the proportion 
of to 1. If y represent the vertical ordinate of this new 
curve, ami y stand for 2/3r, we shall have these equations, viz. 



<1.1 


V 1 - =• 


Kxtenuinatej/, and put / = ~ = j3r: then 


rfrfs _L = 

</t^ tdt t‘ 

It may bo proper to observe hei'ti, that the depression is the 
value of the vertical orilinate, when z and x vanish together, 

in which case also ~ = I Icnce the depression is equal 

to --- or — that is, to — oi* when - and t arc both 

X Jx t (It ' 


evanescent. 

Next assume. 



c being the base of Napier’s logarithms, and q a constant 
quantity, which is no other than the depression. Substitute 
the values of z and its fluxions in the last equation, leaving 
untouched the radical on the right-hand side; then, 


w® + 3 - 


6a 

I 




ilz 

(It 



In the foregoing operations s and to are considered as func¬ 
tions of t : but 1 shall now supjiose that j; is a function of i, 
and cu a function of the independent variables z and 1. In the 

last fciiuation we must therefore write ~ + — * ^— for 

^ at (I i (I t 
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^; which being done, and the value of ~ substituted, we 
shall get this equation in partial fluxions, viz. 

( 1 ) 




d u 




t t ^ dt ~ 

d% 


to which we must join the value of viz. 

I next write the equation (1) in this manner, 




d. 


d. uz^ d u 

-1-H- 

z*-dz ^ dl ^ 2zdz 


I z--az ai ■ ‘izdz v'l-i!'’ 

and assume, « = g + Kz^ + Bs* + &c, 

q, A, B, &c. being functions of t. iJubstitute this value of oi, 
azid expand the radical on the right-hand side of the equa¬ 
tion ; then, by equating the coefficients of the like powers of 
2 , we shall get. 


4gA+5A+^=2 

eglt + 7 A + -I - ...A* 

&C. 


(;0 


These equations give us. 




q — t — + &C. 


A 


6 

/ /3 


+ &c. 


&C. 

There is another consequence of the first of the equations (3) 
which it is necessary to notice. Put 

/\dt 

A = c*' ; 

then we readily derive from the equation mentioned, 

+3^ = 4^; 


dfi 


idl 


and by integrating in a series, without introducing any arbi¬ 
trary constants, which the present purpose does not require, 
we shall get. 
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n 

If I be the diameter of the tube, then 

= 12'25 P: thus we have, 

A=l+ 6*125/' 

+ 12-505/" 

+ 12*756/« 

+ 7*819/'' (A) 

+ 3*193/'" 

+ 0*931 /'® 

+ &c. 

In all tubes a few terms of this scries will give the value of X 
with sufficient exactness. 

^Substitute the value of co that has been found in the eejua- 
tioii (2); then 

ih - 7 g + As® + Bs* + &c. 


The quantities g, A, B, &c. evidently vanish when / is equal 
to zero; let us then inquire what are their values when t is 
infinitely great. When i is infinite, the equation (1) becomes 
simply, 

d.a.'is'i 4 

■2zdz ~ 


hence. 


2 s/ 0.-0. ^ 1 -®'^ 


or = 2 + + &c. 

Thus it appears that while / increases from zero to be infi¬ 
nitely great, g, A, B, &c. increase from zero to the finite quan- 

(I X 

tities 2, &c. The terms in the values of co, and of-j^ » 

which are omitted, do not, therefore, affect the approximation 
except in a very limited degree. The same conclusion may 
be obtained another way; namely, by solving the equations (3) 
in serieses of die descending {lowers of t. If this be done, 

the parts of g. A, B, &c. independent of will agree with 
the values above assigned. 

Put 2 a for the value of to, or of when t is infinite; 
then, 


a = --= 1 + 




Subtract a g from both sides of die equation before found, dien, 
— ag = y — ('/ —1) 0 + As-* 4- Bs" 4 &c.: 


and. 
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and, by making, 

A' = A-^=-|j + 


JL 

256 


t^ 4- &c. 


B_ _ = — i 

^ 128 128 

£i._a„ = — + A'z’+ B's* + &c. 

id I ® * 


wc get, 

Tlie left side of this equation is equal to zero when t is in¬ 
finite; for a§ then becomes 2 a. From this it follows tliat 
A' IF &c. arc evanescent both when t is equal to zero and 
when it is infinite. The terms on the right side, except the 
first, do not therefore increase indefinitely, but always remain 
inconsiderable. 

dz _ dir 

Assume, ~ • 


then, 


s = I + -^ + &C. 

9 «■* , o 

« = 1 + -g- + + &c.: 


then, by dividing all the terms of the foregoing equation by a, 
and introducing c for 2 , we shall get, 


// tt 

fdt 


-f =T • 1 T + + (®' + tV + 


ffdt 


_ p — — •.•c = scJ = 

^ sdt 


x.s. 


Next put. 

Let a' stand for the same function of s that a is of <r, or of 
Xs: then, making, 

A"=A'=-|j-<-^<* + &c. 

we shall get, 

. 5 -L + A" >?. s^ + + &c. 

sdt tt C * 

The fraction — must next be reduced to a series of the 

a 

powers of s. Now, 

a> __ ^ + H _ 

“ “ 1 4 ^ X'J s* + jj 

and, 
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and, by division. 


a 

a 


= 1 -tV.y - tVKs^ 


&c. 


P = -’8^ = V + -I + »‘<=- 

I” = = T + « 

/ 

The scries for must next be substituted, and, after having 
nmltij)licd and reduced, we shall get. 


(/ .9 


= — + A"'s- + »"s* + &c. 


sd I t 

A'"= - P = 


I /3 „ 

13 


B'" = B" - F ~ A" x^ P/ = ^ / + + &c. 

The principle of all this analy»is lies in this, 'Phat, the loll 
side of the equation being equal to zero when t is infinite, all 
the terms on the right side except the first must be evanescent 
both when t is zero and when it is infinite. These terras, 
therefore, remain always inconsiderable, and of no A\alue ex¬ 
cept in some tubes of small diameter. In order to exhibit the 
equation in the most simple form jiossible, I finally put, 

a d s d u 


U = S -f- + &C. 


5 =M----&C. 
Id 


and, by introducing u for s. 


du 

udt 


= -J- + A'* ri‘ + B'* > 1 * + &c. 


A'> = A'» =+ ^ + &c. 

We must now integrate, and for tliis purpose write the last 
equation in this manner. 


d 


u 


t A*'' 3 , IJ'" , , „ 

— 7 — =- ir + — u' + &c. 

dt t ' t ' 

then assume, ^ = g' + Q + Q' &c. 


q bein 


S 
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q lieiii" a constant, and Q, Q &c. functions of t. 
tiatin'g, 


d.~ 

t 

(it 


(id 3 flQ! . 

= —- + ~ 

(it dt 


By difleren- 


+ •^(3Q“*+ 5(^tf + kc.) 


Substitute the value of —^9 and equate the coefficients of the 

two equal quantities, then 

d.Qfi _ A'" 


fl. (I't^ 
t=>(lt 


I 


SA'^Q: 


and hence, 



/» 

lV76 


+ &c. 




Q = -' - 

256 ^ 1024 


-f- &C. 


These coefficients being known, we iiavc the value of the con¬ 
stant q, which it is most convenient to {irrange according to 
the powers of t, viz. 

U , / It'* 7tS \ 

^ 1 ^ \ '4H 256/ 


-tH - 

V576 ^ 1024/• 

It has already been noticed that the depression is the value of 
when z and t are both evanescent. But it is obvious that 


the vanishing fractions, ~ * 

t t t it 

wherefore q is the depression. It docs not however belong 
to the surface of the mercury in the tube, but to a surface 
increased fourteen times in its linear dimensions. To get 
the real depression we must therefore divide by 213. Now 

/ = |3r = /, and P = 12*25 P ; and we thus obtain the fol¬ 

lowing formula for the real depression. 


_ U I / 

^ ” ~m . ” ^ \T 92 ' 


+ 


u* \ 

1024 / 


73 / 

^ \ 2304 


-{■ 


36*75 r. 
4096 


> 


The symbol u stands for a known function ofs; but in prac¬ 
tice it wall be most convenient to have q expressed immediately 
JVTwjSmVs. Vol. 3. No. 13. 1828. C in 
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in terms of s. 

finally obtain, 
1 


? = 


49/ 


X 


The necessary operations being performed, wc 

/,. 5*5 119*7 393 *»\ 

V 16 256 12288 65536/ 



(B) 


The term multiplied by l^ being omitted, as it does not affect 
the value of q in the fifth decimal place. In order to find s, 
we must ct)mpute o-, for which purpose we readily obtain this 
series, 

__=5 35 137 n 

^ ~ 16 128 12288 98304 

and s being 0-735, we get a- = 0*70805. Then 

•70805 


A being computed by the formula (A). 

As the diameter I decreases, s ap})roaches indefinitely to cr, 
and to s; so that, for tubes of an extremely small bore, the 
depression is, 

~ *015 

On the other hand, the diameter of the tube increasing, de¬ 
creases very rapidly; and when the diameter is half an inch, 
or greater, all the powers of s arc inconsiderable, and wc have 
simply, 

„ * _ -70805 _ j0i4^ ^ 

^ 49^ 49/-A. “ l.k 

The first term of q in the formula (B) being the expansion of 
a known function, it may be continued to any degree of ap¬ 
proximation ; but the terms set down are sufficient even for 
very small tubes. Suppose I = thus X = 1*01539, 5 - 
•69736, and 


_ -72274 
^ 2-45 

Next, let 1= then A = 


■002 

20 


*29490. 


1*5460, s =: *1997, and 


q = 


•1997 

24*5 


0*0815. 


I have subjoined a Table of the depressions in tubes of va¬ 
rious bores, and have added the experimental determinations 
published by Lord Charles Cavendish; by which it will be 
seen that the agreement of the theory with experiment is very 
satisfactory. 


Depression 
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Depression of the Mercury hi the Tubes of Barometers. 


Diameter. 

inches. 

Depression. 

inches 

Observed by 
Ld. Cavendish. 

0-05 

0-29490 


•10 

•14026 

0140 

•15 

•08628 

•092 

•20 

•05811 

•067 

•25 

•04077 

•050 

•.SO 

•02919 

•036 

•35 

•02110 

•025 

•40 

•01534 

•015 

•45 

•01117 


•50 

•00815* 

•007 

•60 

•00431* 

•005 

•70 

•00228 


•80 

•00119 



Dec. 14, 1827. 


J. IvonY. 


II. Heights of some of the principal Beds of Ingleborough Hill 
and Moughton Fell, Yorkshire. Bij John Nixon, Esq. 

To the Editors of the Philosophical Magazine and Annals. 

Gentlemen, 

TN the xith volume of the Annals of Philosophy, I pro- 
posed to the geologist the measurement, by one barome¬ 
ter only, of the heights and dij) of strata known to be nearly 
horizontal, and furnished at the same time the requisite in¬ 
structions and tables. From the numerous measurements of 
this description made by me in different parts of the north¬ 
west of Yorkshire, I beg to transmit you a selection of such 
as may serve to determine the thicknesses and dip of the prin¬ 
cipal beds of Ingleborough Hill and Moughton Fell. 

Having carefully measured by trigonometry the heights of 
the summits and other elevated parts of the hills, as well as of 
diflereni places at their bases, barometrical observations were 

* In the Supplement to the Kncyclopmdia, Article Fluids, there is an 
arithmetical blunder in each of these numbers, as will appear by having 
recounic to the formula. I was obliged to notice this point on a former 
occasion, in order to stop the triumph of an antagonist, who has stuck to 
my skirts for a period of at least six years, and who seems to have great 
confidence in the cfiicacy of the adage, Tf one way tvili ml da, another will. 

C 2 regularly 
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regularly made in the course of the day at the lowest and 
highest of the trigonometrical stations within reach, in order 
to ascertain and correct the error of the measurements by 
the barometer. When the station at tlie base could not con¬ 
veniently be revisited, the observation at the superior one, to¬ 
gether with their difference of altitude, served to determine the 
fall or rise of the barometer. 

The following list, comprising the chief beds of the Ingle- 
ton Fells, is arranged conformably to their order of superposi¬ 
tion. 

A 1. Various beds of grits; Yorkshire paving grits (very si¬ 
liceous), micaceous sandstones (flagstones and roofing 
slates) with beds of shale, bearing on some hills three 
seams of coal. 

2. Very rough millstone grit (240 feet thick oji Pen-y-gent). 
P. The top lime of the Ingleton Fells and tl)e iipj)er part 
of Wharftlalc. It is of very variable thickness, and 
contains lead in Dod and ISettron Fells. 

C. 1. A thick bed of various shales with grits and flagstone 

beds interstratified. It contains a seam of coal on 
Noughtbeny hill at the (larsdale, King’s-cross, and 
-pits. 

2. Various beds of paving grits, flagstone beds, and shales. 

In the lower half of this section are two or three very 
thin beds of limestone. 

3. Yorkshire paving grit and shale. 

D. 1. Limestone shale containing beds of Dent black marble. 

2. Gray limestone without shale, &c. Lead Inis been found 

in this bed south-west of the summit of Ingleborough, 
and is at present procured on the north-west side of 
the hill. 

3. (In some places) a very thin bed of clayshale containing 

a slender seam of coal. 

E. Grauwacke, (clayslate, &c.?) 

Heights of different points of these sections, with their hearmgs 
and distances from the summit of Ingleborough. 

A. 1 & 2. Height of the station on the loftiest point of Ingle¬ 

borough, 2374 feet above the Irish Sea. 

B. Height of the. upper surface of the top lime on the sum¬ 

mit of Simon Fell (part of Ingleborough) one mile 
E.N.E., 2125 feet. 

C. 1. Height of the under surface of tlie top lime (at a spring) 

half mile E.S.E., 2062 feet;—(at a spring dividing 
Simon Fell from Ingleborough) half mile E.N.E., 
2061 feet;—(on Simon Fell) 1^ mile E.N.E., 2035 

feet. 
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. feet. Height of some quarries of grit slate, | mile S., 
2090 feet;—(on Simon Fell, cast side), 1;^ mile E. by 
N., 1968 feet. 

C. 2. Height of the upper surface of a thin (15 to 20 feet) bed 

of limestone on Simon Fell, If mile E., 1608 feet. 
Height of {mother bed of limestone near the last, HVO 
feet. 

3. Quarry of thin grit slate, 1^ mile E., 1427 feet. 

D. 1. Height of the upper surface of the Dent marble bed, 

1| mile S. by W. (in the direction of Newby), 1467 
feet;—H- mile S. by E., 1368 feet;—1^ mile S.S.E., 
1395 feet;—(on Simon Fell) 1| mile E.S.E., 1350 
feet;—(near Selside) 2 miles E., 1270 feet;—(on Park 
Fell, part of Simon Fell,) miles N.E., 1166 feet. 

E. Height of the grauwacke (in the Kibble under New- 

Inn Bridge nejir llartoii), 4^ miles E.S.E., 740 feet;— 
(near the blue slate quarries {it the south-east end of 
Moughton Fell) 4i miles S.E., 1116 feet. (This is 
the loftiest ])oint of the denuded graiwacke.) At 
Hunterstylc (near Cromack) 3 miles S.E., 1047 feet; 
—(under the huge grauwacke boulders near Austwick) 
3^ miles S.S.E., 705 feet;—(in Claplumi beck, a jiatch 
a little below the recently discovered cave in the lime¬ 
stone,) 3 miles S. by E., about 600 feet;—(in the Greta, 

3 miles above Ingleton,) 1| mile N.W., about 750 feet. 

Dip of the beds above the grauxmcke.-^A comparison of the 
heights of C. 1. and especially of D. 1. to the smith and north 
of the station on Ingleborough, indicates the dip of these beds 
to be northerly. Near Newby the height of D. 1. is 1467 
feet; and on Park Fell, Sz miles to the N.E. 1166 feet. A 
fall of 300 feet in a distance of 19,360 feet is equal to a dip 
of 0“ 55' 1 6 "; but as the line of maximum depression is pro¬ 
bably more to the north, its angular value w’ill exceed 1°.— 
(At the marble quarries east of Dent and N.N.E. of the sta- 
tio?i, the height of this bed was found to be 1030 feet*.) 

Dip of the grauwacke beds. —In the Greta, 80“ N.E.;—at 
Hunterstylc, and at the south-east end of Moughton Fell, 
45° S. by E.;—on Swartmoor, 80° northerly. 

ThicJatesscs of the beds. —A. 2. and perhaps a portion of 1. 
about 234 feet on Ingleborough. 

B. '^riie top lime is about 80 feet thick on Ingleborough 
and Simon Fell. 

* Visually estimated the dip appears to be most rapid to the south of 
the summits of Inglcborougli and Wbernside. 

C. On 
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C. On Ingleborough, Simon Fell, and Park Fell, about 700 
feet thick. 

D. As the upper surface of the grauwacke, &c. apparently 
diversified with hill and dale previous to the deposition of the 
superincumbent beds, is not a regular plane, the thickness of 
this section must vary in conformity. In some parts of Wharf- 
dale it is very probably upwards of 1200 feet in thickness. 

I have the honour to be, Gentlemen, 

Your most obedient servant, 

Leeds, Dec. 8, 1837. John Nixon. 


III. On the Thermal Waters of the Alps. By R. Bakewell, iil.sg'. 
To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

W HEN we approach a range of lofty mountains, like that 
of the Pennine Alps, and observe the calcareous strata 
on the outer part of the range, bent and contorted in various 
directions; when we further observe beds of limestone and 
puddingstone alternating and })1accd in an elevated position, 
as we advance to the central part of the range; and that the 
beds of granite in the central part are frequently vertical; we 
feel assured that their present contorted or vertical position 
is not the original one. The opinions of geologists have been 
much divided respecting the cause or causes that have elevated 
mountains and given a vertical position to beds that once 
formed the bottom of the ocean. Those who maintain that sub¬ 
terranean heat has expanded and broken the solid crust of 
the globe, and has raised from vast depths the ancient bed of 
the ocean, appeal to a cause that is known to exist, and which 
seems sufficient to explain most of the various appearances 
which alpine regions present. 

In opposition to this theory, it is asserted that there are no 
remaining vestiges of the action of subterranean fire in the 
Alps;—but this 1 am convinced is erroneous. It is true that 
from near the source of the Rhone, to the foot of the Little 
St. Bernard, there does not occur any known rock of a vol¬ 
canic character, with the doubtful exception of some rocks in 
the valley of Sass, and in the Valorsine. I have examined 
various parts of this range on the northern side of the highest 
mountains* in the Alps, along a line of one hundred and tw enty 
miles; and though 1 could discover no indications of the ac¬ 
tion of subterranean heat in the rocks themselves, I was greatly 
surprised to observe, the numerous thermal springs that are 

abundnntlv 
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abundantly gushing out at the feet of tlie primary mountains, 
near the junction of the mica-slate, or the dark schist passing 
into mica-slate with the lowest calcareous beds of that vast 
series of limestone strata, which forms the outer ranges of the 
Alps, Numerous as these hot springs are on the northern 
side of the Alps, and not unfrequent on the southern side also, 
it appcaretl to me remarkable, that they had hitherto been re¬ 
garded as isolated phacnomena; and their geological position 
had not been noticed. It is true, some of the warm sj)rings in 
the Valais and in Savoy had been long known and visited, 
but the greater number have been discovered since Saussurc 
published hxs Voyages dans lesAlpes; and it appears probable, 
that they would every where be found near the junction of the 
primary and secondary rocks, were it not for ebmdcments that 
have covered them with a heap of ruins, or that torrents from 
the glaciers have mixed with them, and reduced their tem¬ 
perature. Since I visited Savoy in 1821 and 1822, anotlier 
considerable warm spring has been discovered near the village 
of Chamouni, at the foot of a glacier; and in 1820 several 
thermal springs were discovered in that branch of the Alps 
which extends to Grenoble. 

I shall here briefly enumerate the principal known thermal 
waters in the Pennine Alps, and add some observations and 
inferences, which I trust will be acceptable to several of your 
readers. 

Naters in the Haul Valais. —The warm spring rises under 
a rock of mica-slate on the north side of the Rlionc. The tem¬ 
perature when I visited the place was 86 ° Fahrenheit, but it 
is variable from the intermixture with surface-water. At the 
time of the great earthquake of Lisbon in 17.55, the mountain 
above the spring, I was informed, opened and threw out a con¬ 
siderable quantity of hot water. 

Leok iti the Haul Valais, —situated in a deep gorge on the 
northern side of the Rhone. There are twelve springs, varying 
in temperature from 117 ° to 126°. These springs liave been 
long known, and are visited by patients from various parts of 
Europe. 

TiiE Valley of Bagnes in the Bas Valais, —The warm 
springs in this valley were buried under a heaj) of debris from 
the fall of part of a mountain, which destroyed the baths, the 
village of Bagnes and one hundred and twenty inhabitants in 
the year 1545. The name of the valley is obviously derived 
from the baths. The temperature of the water unknown. 

Chamouni. —The tliermal waters at this place have been 
discovered since I visited Chamouni in 1821. I have received 
no account of the temperature; baths have recently been 

erected. 
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erected. The situation is near the junction of mica-slate with 
the lowest beds of secondary limestone. 

St. Geiivaise, —situated on a deep gorge on the north-east 
side of Mont Blanc. The thermal water rises near the junction 
of mica-slate and limestone. The temperature 94^ to 98®. 
This spring was discovered about the year 1B06: it is very co¬ 
pious. Baths have recently been erected, and arc much fre¬ 
quented. 

Aix LES Bains in Savoy; the temperature from 112 ° to 117°. 
The thermal waters rise in great abundance from two springs 
situated at the foot of a lofty calcareous mountain, and are 
near the bottom of the great calcareous formation that forms 
the outer range of the Alps; there are also numerous hot 
springs in the vicinity, which the Sardinian government will 
not allow to be opened. Of the mode of douching at these 
baths, I have given a particular account in the first volume 
of my Travels in Savoy, Switzerland, and Auvergne. The 
thermal waters of Aix were well known to the Romans. 

Moutiers in the Tarentaise. —The thermal waters rise in 
great abundance from die bottom of a nearly perpendicular 
mass of limestone. From the position of this rock, and its 
connection with those on the ojiposile side of the valley, in 
which the hot springs rise, I have no doubt that it is the lowest 
calcareous bed in that part of the Alps; but its junction with 
mica or talcosc slate is not here seen. Tlie thermal waters 
of Moutiers contain about two per cent of saline matter, chiefly 
common salt. 1 he process oi extracting it, I have described 
in the Philosophical Magazine, vol. Ixiii. p. 86. 

Brida m the Tarentaise. —The thermal waters of Bridawerc 
noticed in the ancient records of Savoy, but they were covered 
during a sudden inundation of the valley, and their situation 
was concealed lor many years. In the summer of 1819, an¬ 
other inundation, occasioned by the breaking down of the side 
of a glacier, laid open the spring again. 'Hie rock from which 
the spring rises, is a greenish talcose slate passing into mica- 
slate : it is in junction with limestone. The temperature of 
the water is from 93° to 97° Fahrenheit. The geological po¬ 
sition of this spring is more obvious than that of any of the 
other thermal waters which I visited, being situated close to the 
steep bank of the river Doron, where both the rocks are laid 
bare. There are some warm springs on the opposite bank of 
the river which rise in limestone; but the temperature is lower, 
owing to an intermixture with common water. 

Saute de PucEiiLE, or Virghi^s Leap. —There is a very 
copious thermal spring rising from the bottom of a perpendi¬ 
cular rock near the Isere, between the town of Moutiers and 

St. Maurice 
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St. Maurice at the foot of the Little St. Bernard; but owing to 
the difficulty of access to it, I did not visit it, to ascertain its 
temperature. 

Beside the above thermal waters in the Pennine Alps, va¬ 
rious thermal springs were discovered in the adjacent Alps, 
near Grenoble, in the year 1820: and it seems probable, that 
a series of these springs might be found, were proper search 
made, extending westward to the thermal waters of the Py¬ 
renees ; for in this line we should approach the southern bor¬ 
der of the volcanic district of France. On the Italian side of 
the Pennine Alps there are also thermal waters: the warm 
baths of Cormaycur and of St. Didier are situated almost im¬ 
mediately under the southern escarpment of Mont Blanc. I 
was prevented by the weather from examining the geological 
position of these springs: their temperature is stated to be 94® 
of Fahrenheit*. 

The inference that may be drawn from the geological posi¬ 
tion of these thermal waters near the junction of the calcareous 
beds with mica-slate, or the dark schist which passes into mica- 
slate, is, that the waters do not rise from the upper strata, but 
spring out of the lower or primary rocks ; and as they break 
out near tiie feet of the highest range of the Alps, that extend 
from the northern side of the Simplon through the Valais 
and Savoy into France, we may with much probability infer, 
that these mountains are situated over or near to one com¬ 
mon source of heat, b}' the agency of which they were ori¬ 
ginally elevated, and their beds placed in a position nearly 
vertical. This inference is in some degree supported by the 
well attested fact, that the districts where the hot springs are 
situated are subject to great and freejuent convulsions, parti¬ 
cularly in the upper valley of the Rhone. In the year 17.55 
and 1756, at Brieg, Naters, and Lcuk, the ground was agi¬ 
tated by earthquakes every day from the 1st to the 27th of 
February; some of the shocks were so violent, that the 
steeples of the churches were thrown down, the walls split, 
and many houses rendered uninhabitable: many of the 
springs were dried up, and the waters of the Rhone were ob¬ 
served to boil. At three different times the inhabitants aban¬ 
doned their houses and fled for safety into the fields. It has 
been before mentioned, that die mountain above the warm 
spring at Naters opened during the time of the great earth¬ 
quake at Lisbon, and threw out hot water; at the same period 

* Nearly all the thermal waters in the Alps emit sulphureous vapours, 
and are slightly saline, except the waters of Leuk, which have the hi^iest 
temperature, and are inodorous and free from saline impregnation. 
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the warm saline springs at Moutiers ceased to flow for forty- 
ei^ht hours. When the water returned, the quantity was 
said to be increased, and the saline impregnation was weaker. 
Former and more formidable agitations of the earth are re¬ 
corded in the Haut Valais, particularly in the district where 
the principal hot springs are situated. The last eartlKjuake of 
consequence in the Valais took place in January 1803. 

I am informed that several of the retired valleys on the 
Italian side of the Al[)s, at the foot of the central chain, are 
subject to earthquakes, during which die ground has opened 
or sunk down in various parts, though these cflects have been 
too local to excite attention at a distance. From these facts 
it seems as reasonable to infer that the thermal waters of the 
Alps owe their high temperature to subterranean fire, as that 
the hot springs in countries that have formerly been volcanic, 
derive their warmth from an internal imextinguished, but 
quiescent source of heat. No person who has attentively ex¬ 
amined tlie lofty granitic plain to the west of Clermont Fcr- 
rand in France, and observed the granite in various parts 
pierced through by ancient volcanos that have poured cur¬ 
rents of lava over its surface, or seen other parts where the 
granite itself has been changed by its contiguity to subter¬ 
ranean fire, or upheaved and intermixed with volcanic rocks;— 
no one, I say, who has observed this, can doubt that the hot 
springs of Mont Dor and Vichy derive their high tempera¬ 
ture from a source of heat situated beneath the granite moun¬ 
tains, though ages have passed away since the volcanos of that 
country have been in an active state: and the only proof of 
the present existence of subterranean fire in Auvergne, is to 
be found in the hot springs themselves*. Nor can any ade¬ 
quate reason be assigned for attributing the high temperature 
of the thermal waters in the Alps, to any other cause than to a 
source of subterranean fire under these mountains,—a cause 
which is sufficient also to have produced their original eleva¬ 
tion. It is however proper to state, that in some of the iiioun- 

* I visited the extinct volcanos of Auvergne in the spring of 1822; and 
in 1823 1 published an account of my observations in the second volume 
of ray Travels, accompanied with cuts, and a section and outline of the 
country near Clermont, which, as far as I know, was the first attempt to 
render in this manner the structure of this volcanic district intelligible to 
the general reader. I discovered the bones of large mammalia in the fresh¬ 
water limestone under the volcanic tufa of Mount Gergovia,—a fitet at that 
time unknown to Messrs. Brongniart, C’ordier, and Brochniit, to whom I 
mentioned it on my return through Paris. I was therefore surprised to 
see it intimated in the Quarterly Review for October 1827, that Dr. 
Daubeny and Mr. Scropq were the only Englishmen who had given an 
account of the extinct volcanoes in France. 


tains 
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tains of the Alps the temperature may be slightly increased by 
a cause hitherto unnoticed. In the upper part of the secondary 
formations covering the granite, there are beds of gypsum, 
and this gypsum is anhydrous; but when exposed to air and 
moisture, it combines with water, and passes to the state of 
common gypsum: and during this combination we may sup¬ 
pose heat to be evolved, but the process must be extremely 
slow, and the heat evolved must be totally inadequate to raise 
the temperature of powerful streams to 126°. Saussure found 
the temperature of the water in the lower part of the salt 
mines of Bex, which are situated in the vicinity of gypsum, 
to be four degrees of Reaumur higher than the mean tempe¬ 
rature of the earth. It is not improbable, though Saussure 
was not aware of the circumstance, that this small increase of 
temperature in the mines of Bex might be partly owing to the 
combination of water with gypsum: however, an increase of 
temperature it is well know'ii, is observed in deep mines, far 
removed from the gypsum formation. 

In reply to what I have advanced respecting the thermal 
waters in the Pennine Alps, it may be said that few thermal 
springs have been yet discovered in the northern range of the 
Alps which form the Bernese Oberland; but the difference in 
the geological structure of the two ranges will, I conceive, be 
sufficient to explain why hot springs are more rare in the lat¬ 
ter, than in the southern range. Most of the highest moun¬ 
tains in the Bernese Alps are covered with secondary strata; 
and the valleys are chiefly excavated in these strata, or in enor¬ 
mous beds of sandstone and conglomerate, that form a thick 
intervening mass between the surface and the primary rocks, 
sufficient to obstruct the rise of thermal waters; for it has be¬ 
fore been stated, that all the thermal waters in the Pennine 
Alps issue from the primary rocks, or near their junction with 
the lowest calcareous strata. 

Hampstead, Dec. 8, 1827. Robert Bake WELL. 


IV. On the Integration, of Linear Difh'ential Equations luiving 
Constant Coefficients and last Term any Function of the In¬ 
determinate Quantify x. John Herapath, Esq. 


[Concluded from vol. ii. p. 425.] 

T^E shall now proceed to a few exemplifications of the 
~ ^ formulm. 

Ex. 1. Suppose w = 2 then (17) becomes 

.y = +/X< 

D 2 


— rx 


the 



20 


Mr. Herapath on the Integration 


the same as we have given in vol. ii. p. 420; for A = — r — r, 
by the well-known property of equations. 

Ex, 2 . Putting « = 3 our (17) gives 

I c.+fe^'-'‘^l c+f^e-^‘ (19) 

just as we should have it from (6) by putting for A its value 
— r -r, —rj and for r,, which is a root of the reduced qua¬ 
dratic from the equivalent cubic, r, — r found by (16). The 
solution however here given, exhibits to advantage the great 
superiority of our general investigation. . Had we been con¬ 
tented with the process of successive edijetion at first adopted, 
it would have been almost impossible to develop the simple 
and elegant law which reigns in the exponents. 

Ex. 3. To carry on the reduction of the general formula? 
to differentials of the 4th, 5th, &c. orders would be super¬ 
fluous, the application being so very obvious. Let us there¬ 
fore suppose that any two of the roots in (19) as r, and arc 
equal. In this case because dx^ dx\ are understood as factors 
respectively to c,, c, (19) is 

y = c, + c ^ 


fr-r )x 

T X , rx.ee'- -2 

or y = c^e ^ + CtXe - i-;-- j 

(r—r,,)i 

supposing X = 0. 

Ex. 4 . Let us now imagine that all three roots are equal. 
Our (19) under these circumstances, it is evident gives 


y = CiXe^^ + 

or when X = 0 


cx^e 


rx 


2 


+ e 



X 


y = + c^xe^^ + \ 

in which as before all three arbitrary constants appear. We 
have therefore the solutions directly with the full complement 
of arbitrary constants without any of the refined artifices with 
which D’Alembert found it necessary to aid the half-guessed 
imperfect solutions of Lagrange. 

Demonstration of the Completeness of the preceding general 

Solution. 

Because the roots r, r,, r.^, . .. will admit of a gi*eat 

number of combinations of their differences, besides those we 
have assumed, it may reasonably be imagined that our general 
formula (17) or (18) not containing the whole, cannot be com¬ 
plete. Our attention will, therefore, now be directed to the 
consideration of this point. The formula most convenient for 

this 
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this object is (18), which is precisely the same as (17) but un¬ 
der a different form. 

Now tliat part of (18) which consists of the sums of the ex¬ 
ponentials clearly remains the same, whatever commutation 
takes place in the order of the roots: we must therefore apply 
our attention to the part affected with the successive integral 
signs. Taking the lowest integral sign, and integrating by 
parts. 



— rx mr 


x = 


e—rx C ,/Y 

■ )x+^ + 


(Px d*X 


+ • • • 


of which the general term is 


a "X 


Hence employing the sign 


r 

C— to signify produces, gives, &c. 


y; X ^ 



And because the part under the integral sign is of the same 
form as before, the general term of the epantity will be 

-rtX 

,-Li -j -1 • Therefore 



(r-r, 



rx 


X CT' 


(• ^ X 


S+1 2 + 1 

r, ' r ’ 


Pursuing the same course we at length have 


xr ^ (r —r )j: ^ —rx 

e «-y e n-2n-i ....Je X (j- 


d”X 


2+1 E+1 *+l 

T n_i 


taking no notice of the algebraic sign. This may be regarded 
as the general term of the last number, and hence as the in¬ 
dex of the form it assumes when all the integrations have been 
executed. But this term would manifestly have the same value 
and form in whatever order the roots r,r^,r^, ,. . be taken; 
and therefore the member itself would have the same value 
and form, and consequently the solution we have given com¬ 
prehends all the varieties which can arise from the different 
arrangements that may be given to the roots, and is therefore 
the complete solution. 

Failure of Lagrangds Method, 

Having established the accuracy and completeness of our 
own method, we will now transfer our attention to that pro¬ 
posed 
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posed by Lagrange, which has been received and relied on as 
correct by the scientific world for nearly half a century. That 
we may treat this method w’ith perfect justice and fairness, 
we propose to work out as directed the identical example 
with which it is in all the works of the present day illustrated, 
and then show its absurdity by direct differentiation. The 
equation usually taken is one of the third order, 

(Py + + Bf/y + Cy = X. (20) 

Suppose e^^, or y^hc. the three partial solu¬ 

tions when X = 0; then if we take 

= or = py, + p,y, + p^y, 

TiPifPi being instead of arbitrary constants arbitrary func¬ 
tions of X, these arbitrary functions may, it is conceived, be 
subjected to certain restrictions, and yet satisfy the conditions 
of (20). For instance in the value of dy in 

dy =pdyi+dy^ -|- P-x dy, + y, dp + y, dp^ + y^ dp., 

the first three terms are the same as would result if 71 , 71 ,, 71 ,, 
were constant coefficients; and Lagrange therefore assumes 
that he may put 

y, dp + y, dp, + y, dp, = 0 

as one condition for determining the functions 71 , 71 ,, which 

leaves _ p ^ p^ ^y^ _J. p^ fjy^ 

This being a second time differentiated becomes 

d^y=ipd^y, 4-7^.rf"?/a + pxd^y, + dyidp -1- dydp, + dy,dpi 
which for similar reasons Lagrange again decomposes into 
d^y = 71 d^y, + 71 , d% + p^d^y^j 

and dy,dp + dy,dp, + dy.,dp, = 0 

Differentiating once more we have 

d^y=^pd?y^ + Pid'^iJi +Pll% + d^y, dp -+■ (Py^dp^ + d%dp. 

Substituting the several values of y^ dy, d^y, (Py for tliese 
quantities in the proposed equation there results 

P {d’^yi + ^d^yx + ^dy, •+■ Cy,} 

+ P\ {d^yi + ^d^yi + ^dy, 4- Cy,} 

+ Pi {d^Vi + ^d'^y, + BJyj + Cy^} 

+ (Pyidp + d"~y.,dp, + (Py,dp, = X 

But because the parts multiplied by 71 , 71 ,, p., arc assumed 

to 
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to satisfy each, the equation proposed deprived of its last term 
X they separately vanish, and leave 

(Eyytlp + d^yffPi + = X which, together with 

dy,dj} + dy,^d2)i + dy^dpo = 0 
and yidp + y.djh + y^dp^ =0 

furnishes three several equations from which two of the quan¬ 
tities dp, dpt, dj)„ may be eliminated, and the value of the 
third /J, Pi , pi be obtained by a simple integration. And this 
performed with the others will afford us tlie values of 

; and of course, according to Lagrange, the complete solu¬ 
tion of the diderenlial equation. 

In order to investigate this with every possible regard to 
generality, let as before r, r,, r, be the roots of the equivalent 
algebraic equation 

+ Ar* -f- B; -f C = 0; 


and let yi = e y, = y, = 

which give dyi = dy.^, = \ dy^ — r^e^'^ 

and d-yi = r'c'^^, (Py, = (Py^ = r{c^'-* 

Hence the three equations give 

r^-e^^dp+ Vi^e^'^dpi + r^e^^^dp. = X 

rc*""^ dp + + r^e^'-'^dp. — 0 


dq) + d2\ + dqh = 0 

from w’hich eliminating r//A, w'e obtain 

{f—rr^e'^'^dp + (r^—/-./j) = X 

(;•—r,) dpt + (r, — r.) cr/j7, =0 

and then eliminating d p^ from these 


(r®—rr,—rr, + rp.^ dp ~ X 


or 


p = 


c+yXe 

r-—rrj—rri+rir^ 


In the same way the other coefficients^,, qh are found; but 
as this one will answer our present purpose, we shall not trou¬ 
ble ourselves to determine them. From this coefficient we 
obtain, 

rx . _ rxpv ^—rx 

qiy^^ =i ace a e J Ji^e 

putting a for the numeral reciprocal. This is one value that 
must satisfy the proposed equation. Now in this value r 

being 
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being a root of the equivalent algebraic equation, the part 

ace^^ must vanish when the successive differentials of the 
value are taken and respectively multiplied by A, B, C to an¬ 
swer the conditions of the given diflerentiul. 

Therefore the part a e^^J 'must also satisfy the dif¬ 
ferential, that is 

Cae^\fXe-^^= Cae'\f 


Bd.ae^^fXe~^''=Bare^\f -1- BaX 

Ad\ae''-^fXc-^^=:Aar'^c^\/‘Xe~^^+AarX + AadX 

d-Kae^^f Xe-^^= at\>^\f'Xe-^^ + X + ard X + ad^X 
or (r® + Ar + B) aX + (r + A) a dX + arPX = X 

the other four terms vanishing in consequence of r being a 
root. Putting for A its value = ——7-, —r,, and for B its 
value =rr, + rr^ + according to the theory of algebraic 
equations, and restoring the value of a, the above etjuation 
becomes 

r^r^X —(7*, + r.,)dX + drX = {r^—rr., — rr^ -f r^r.^ X 
or d^X — (r, + rJdX —(r^— 7-7’., —7-7-j) X = 0 
a linear equation of the second order with respect to X. This 

equation therefore limits X to a particular form (namely c** 
b being determined from h- — (7-j -f- rj h — — rr„ — rr^), 

whereas it ought to remain indefinite. Consequentlv the so¬ 
lution which requires this limitation cannot be a solution to 
the equation proposed having X unlimited. 

In looking round for the cause of Lagrange’s failure we 
perceive that it must arise from the limitations which his equa¬ 
tions of condition introduce. lie assumes that the functions 
Vi Pi»Pi arbitrary, and hence thinks the limitations he has 
given them will not affect the accuracy of the solution. Ifi 

however, we consider that c*'® is not a solution of the equation 
proposed, but of this eejuation deprived of its term X, it is ob¬ 
vious that the functional factor p has certain conditions to 
fulfil, namely, to render the solution c’’* of 

d?y 4- Adry + Bdy + = 0 

a solution of the equation 

d^y + Ad?y -|- Bd^ + C^y = X 

and if at the same time we consider that the difference be¬ 
tween the solutions of the former and latter equation depends 

entirely 
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entirely on the influence of the quantity X, it is clear tliat p 
which transforms one solution into the other must also de¬ 
pend on X, and for this reason cannot be arbitrary. Con¬ 
sequently the very first assumption of Lagrange is erroneous, 
and the arguments which he ibunds on this assumption pro¬ 
ductive of error. It is most extraordinary that mathemati¬ 
cians have for upwards, I believe, of half a century suflered this 
to pass unobserved and uncorrected; and, as if to crown their 
conduct with absurdity, have actually praised Lagrange’s me¬ 
thod as the most perfect and general that could be given. 

Verification of our oxon Solution. 

The simple manner in which we have, step by step, deduced 
our general forinuhi of solution cannot, we presume, leave a 
doubt as to its truth. But since we have shown the failure of 
Lagrange’s method by difiereniiating one of his examples, it 
is but fair that we should apjily the same test to a similar ex¬ 
ample given by our own method. 

It is obvious by (12) and (16) that 

— xR x{r — r ) 

dX, = X .C '-2 =X «-2 

and in the equation just above (17), that 

X T 

y = t X 

Therefore putting w = 3 we have 
ily— r,^e^'^ Xj + c’*'* Xo 


d^y^. X., + (r^ + t\) e’*'* X,, + e' 



7-,V-^X, + (r,/+r2r, +r.->’''*X, + (r, + r, +r)c’'^X, -|-X 


If we multiply these values of (Py^ dy^ yhy A{=. —r), 

B ( = / .,r, + r, ;• -j- r, ; ), C ( = r,,r, r) respectively, it is clear, 
r.^ being a root of the equivalent algebraic equation, that 
the sum of the left-hand column will = 0. It is also obvious 


from the value of A, that the two terms which constitute the 
third column = 0. But the numeral part of tlie second co¬ 
lumn, putting for A and B their values, is plainly 


-f r,-*—(r^ + r,) . (r.^ -V r) r^r -Jf r,r=0 


So that all the terms vanish except X, and leave X = X as it 
should be. 

We might here develop some other properties of our so¬ 
lution, both as it regards integi*ation anci even the doctrine of 
algebraic equations; and we might show how to extend a 
similar method to linear efjiiations having variable coefficients ; 
but these things we think it better to reserve for another op- 
New Series. Vol. 3. No. 13. Jan. 1828. K por- 
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portunity, more especially as we contemplate investigating the 
latter subject on much more general principles than we have 
employed in that of which we have been treating. 

- John Herapath. 

Errata in the preceding part of this paper, printed in the last Number of 
the Philosophical Magazine and Annals. 

Page 424, last line,/or H/—2 

425, in (16’) lor ;■ -j- R, + read r -f R + R, -j- Rj 

425,in(18jfor read 


V. On the Ocadtation qf^ Scorpii, September 25, 1827. By 

E. Riddle, Esq. 

To the Editoi’s of the Philosophical Magazine and Annals. 

Gentlemen, 

^ I^HE double star /3 Scorpii has been occulted almost every 
'*■ lunation during the present year; but only the occulta- 
tions in May, July, and September, occurred at such times as 
admitted of their being seen in this country. I happened to 
see that which took place on September 25th, at about six 
o’clock in the evening; and as it was not seen by any other 
person that 1 have met with, and was attcmled by some cir¬ 
cumstances which I lielieve were unexpected, it seems desire- 
able to ascertain, if possible, whether it was witnessed by any 
one else in this neighbourhood, and to what extent the phae- 
nomena differed from those which I observed. 

Perhaps the insertion of this notice in the Philosophical Ma¬ 
gazine may elicit a communication on the subject from some 
gentleman who observed it with means sujierior to mine, as I 
had merely a 30-inch achromatic, with a power of about 80. 

The stars arc about 14" apart, the smaller one the more 
northerly; and though the elements oi‘ the occultations of both 
stars are given in the Nautical Almanac, and both marked 
there as visible at Greenwicfi, where 1 observed, which w’as in 
lat. 51° 28' 53" N., long. 8" W., and about 120 feet below the 
level of the axis of the transit instrument, at the Royal Obser¬ 
vatory, the larger star •was not occulted at all. When I first 
turned the telescope on the moon, I saw both the stars very 
distinctly, a little to the eastward of the southern enlightened 
horn. The smaller one vanished behind the dark limb, a lit¬ 
tle before it reached the horn. 1 expected every instant as the 
larger one approached the enlightened edge, that it would be 
occulted by some of the luminous protuberances near the horn; 
but it glided steadily along, appearing in my telescope, nearly 
if not cjuite in contact with the enlightened limb. It never 

was 
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was invisible; I never lost sight of it, till I saw both it and the 
smaller one quite clear of the moon. 

But the larger one was so nearly occulted here, that it must 
have been quite so at a very small distance to the north-east¬ 
ward ; and it would be curious, and not quite useless as con¬ 
nected with the question of lunar parallax, if it should be 
found that the occultation was observed where the star’s ap¬ 
parent path was an accurate tangent to the moon’s limb. 

I am, Gentlemen, yours, &c. 

Greenwich Hospital, Dec. 10, 1837. E. RiDDLE. 


•VI. On the Crystalline Form (f some Salts. By Mr. 
E. F. Teschemacher. 


To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

/^BSERVING a paper in your Journal of December last, 
on some new double chromates, 1 beg to remark, that 
during an investigation which I made last winter, of some of 
the combinations of chromic acid with the different metals, I 
met with the same salts; and by an examination of their cry- 
stallographical character arrived at the same results as Mr. 
Henry Stokes, with regard to the combinations of sulphate 
of nickel and sulphate of zinc with chromate of potash, which, 
as they have not been before described, it may be interesting 
to detail. 

Struck with the similarity in form of the crystals deposited 
by the solution containing nickel with some crystals of sul¬ 
phate of nickel and potash given to me by Mr. H.J. Brooke, 
and described by him in the Annals of Philosophy, New Series, 
for December 1823; I subjected some very brilliant crystals 
of this new salt to an examination by Dr. Wollaston’s reflec¬ 
tive goniometer, which gave the following measurements. 
—Primitive form an oblique rhombic prism. 


Chromo-sulphate of Nickel 
and Potash, 

P on M or M' 101° 37' 
P on ^ ... 154* 30 
M on M'. . 107 37 



Sulphate of Nickel and 
Potash. 

PonMorM'l02° IS' 
P on f or d. 154 32 
M on M'. . 109 10 


A small difference in the meeting of the angles of these two salts 

E 2 will 
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will be observed. From this similarity of form I concluded 
this new salt to be a sulphate of nickel and j)otash combined 
with a small quantity of chromic acid, which is now further 
confirmed by comparing the analysis of the former salt made 
by Mr. Cooper, and inserted also in the same ]iaper of Mr. 
H.J. Brooke, with that of the new salt made by Mr. Stokes. 


Sulphate of Nickel and Potash. Cyhromo-sulphatc of Nickel and Potash. 


Sulphuric acid . 

. 18-95 

Sulphuric acid . . 

18-260 

Oxide of nickel 

. 8-77 

Oxide of nickel . 

8-200 

Potash. 

. 10-24 

Potash. 

9-862 

Water. 

. 12-04 

Water. 

12-700 


.50- 

Chromic acid . . 

0-978 

50- 


Primitive form of both, an oblique rhombic prism. 


Chromo-sulphate of Zinc and Potash. Sulphate of Zinc and Potash. 

P on M .... 101'47' P on M . . . 102" 20' 

P on £?. 154 31 M on M' . . 108 40 

M on M'. . . . t08 45 


This latter salt, the sulphate of zinc and potash, 1 formed 
by adding pure potash to a solution of sulphate of zinc, sepa¬ 
rating the precipitate, and allowing the clear solution still 
containing oxide of zinc to crystallize. Not having made the 
analysis of this latter salt, J am unable to compare it with 
the analysis of the chromo-sulphate of potash and zinc as 
given by Mr. Stokes. 

These are further instances in which the combination of 
minute quantities of matter vary the measure of the angles of 
crystals, and which show' the value of Dr. Wollaston’s gonio¬ 
meter in immediately detecting their existence. 

I take this opportunity of sending you the measurements of 
the crystals of twro other subsUinces, which I am not aware have 
been previously given. 

Primitive form a square prism. 


llematin. ^ i-//\ 

P on M . . . . 90" 

M on M' . . . 90 
M on rZ . . . . 135 

M on . . . . 122 10' jj ^Z|M’ 

c® .... 118 15 
c® .... 116 15 




This substance was found in the interior of a piece of log¬ 
wood ready formed in a crystalline mass; 1 merely dissolved 

the 
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the crystalline part in spirit of wine and obtained the hematin 
in regular crystals. 

Tartrate of Strontian. Primitive form an oblique rhombic prism. 

P on M .... 92° ar)' 

M on M' .... 125 20 

This salt was formed by adding a solution of tartrate of 
potash to one of nitrate of slrontiun. 

On platina wire with borax before the blowpipe the chromo- 
sulphate of nickel and potash gives a transparent light brown 
glass; the chromo-sulphate of zinc and potash a transparent 
yellowish-green one. Yours, &c. 

Barnsbury Park, Dee. 10,1827- E. E. TescHEMACIIER. 

VII. Remarks onyir.3.'i'aylor'sRain-gauge. By B.BEVANjjEsgf. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

N the last Number of your Magazine, at page 406, is a de- 
scrij)tion of a rain-gauge by Mr. J. Taylor, in which a re¬ 
ference is made to my sell-registering gauges, as described in 
a former Number*. 

From the tenor of the paper, it may be supposed that the 
gauge invented by Mr. 'Jaylor was an improvement upon 
mine. Now setting aside as far as may be, a partiality for our 
own inventions, 1 am not able to see in what respect it can 
be denominated a registering instrument: it may serve, and 
doubtless will, to point out the total (juantity collected in die 
intervals of inspection, and so will the old simple floating in¬ 
dex; but neither of them will show the time of commencement, 
the duration, and the rate of raining, for each sViower,—^which 
was effected by my gauges for some years: and although it 
was necessary to wind up the clock, and replace the paper on 
the cylinder once a week, it could not be considered any very 
objectionable trouble, considering the information it afforded; 
the whole operation might possibly occupy about five minutes, 
and as this occurred but once a week, it was not quite equal 
to die proportion of one minute per day. 

I am aware, that to a gauge, such as is described by Mr. 
Taylor, additional apparatus might be applied, so as to ren¬ 
der it a proper registering instrument; but at present it does 
not seem to possess any great superiority to the common float¬ 
ing gauges. 

* See Philosophical Magazine and Annals, vol. ii. p. 74. 
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The metals used by me in the construction of the receiver 
and conducting tubes, were, plate iron and tin, painted, to 
prevent oxidation ; and they were found to last several years. 

The above remarks are not intended to discourage im¬ 
provements in such instruments, but to prevent an erroneous 
impression upon your readers. 

I am, Gentlemen, 

Your obedient servant, 

Leighton, Dec. 10 , 1827. B. Bevan. 

[We think that Mr. Taylor’s expressions can hardly be 
considered as intending to propose his instrument to super¬ 
sede Mr. Bevan’s, or to be an improvement upon it. 

He describes his object as indeed a difterent one, which 
may suit others as well as himself, and which is sim})ly to 
have a rain-gauge which will record quantities between periods 
ol observation,—if the term registering be objected to,—and 
without the care or management of persons skilled in such 
matters. 

Mr. Taylor seems to us to acknowledge the merits of Mr. 
Bevan’s instrument, and does not appear to have thought of 
any rivalry between the two inventions.— Edit.] 


Vni. Reply to F.R.S. L.’s Remarks on Compound Interest. 

To the Editors of the Philosophical Magazine and Annals. 

Gentlemen, 

"V OUR correspondent F. R. S. L. in his “ Remarks on the 
Principle of Compound Interest,” seems to have bewildered 
himself sadly in his attempt to defend Dr. Young’s paper on 
that subject; nor is it in njy power to extricate him out of the 
labyrinth. “ It is,” he says, “ lawful to receive jf,jl. each 
day that lOOL is in the hands of the borrower, but at the end 
of the year it is only lawful to receive 51. for the use of the 
lOOL without any interest on the interest.”—All this is true 
if the interest is payable yearly; but if it is made payable at 
shorter intervals, what law restrains the lender from improving 
that interest during each interval, like any other part of his 
capital? The borrower pays only at the rate of 5l. per cent; 
nor does the lender improve his money at a higher rale, the 
advantage in his favour arising only from the more frequent 
opportunity of adding the interest to his capital. From the 
nature of compound interest, it is evident that the value of an 
annuity payable at shorter intervals than one year must vary 
less and less from the value of the same annuity payable 

yearly, 
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yearly, as the term is lengthened; so that the values of the 
perprtuity in both cases must differ from each other by less 
than any assignable quantity, and tlierefore must b6 equal, 
agreeable to l)r. Price’s theorems, and so far prove the cor¬ 
rectness of his solution : but this jdain and obvious truth ap¬ 
pears to F.R.S.L. to be a revolting paradox ; nor is it to be won¬ 
dered at, considering his method of reasoning on the subject. 

In attempting to prove that Dr. Price employs two differ¬ 
ent rates of interest in his method of computing, it is observed, 
that “the discount on ten shillings, receivable at a certain 
moment as a payment of the half yearly annuity, is greater in 
the computation than the discount on ten shillings receivable 
at the same moment as half an annual payment.” 

Now as the present value of ten shillings, or a moiety of 1/. 
to be received at the end of six months, and the })resent value 
of ten shillings to be received at the same time as the half- 
yearly payment of the annuity, arc expressed by the same 
fraction it would, I believe, puzzle any person, however 

well acquainted with the subject, to produce different results 
in this case. 

At the conclusion of your Correspondent’s remarks, Mr. 
Morgan’s documents respecting the probabilities of human 
life are said to be “greatly calculated to encourage the po¬ 
pular delusion of the improved healthiness and greater lon¬ 
gevity of the people of this kingdom.” Had he indeed as¬ 
serted, as Dr. Young states in his paper in the Philosophi¬ 
cal Transactions, that only one in 1500 died in the year 
among the members of the Equitable Societj^, this accusation 
would have been just; but I should be glad to know in what 
part of his works has Mr. Morgan been so absurd? In the 
Nosological Table at the end of his Treatise on Annuities he 
represents the number of deaths in each year to be in the 
proportion of 1930 to ISljTSl-, or as 1 to 78 nearly. By 
what rule in arithmetic these numbers are made to be in the 
proportion of 1 to 1500, I shall not stop to inquire. 

F.R.S. 

IX. Oti the ultimate Composition of simple alimentary Sub¬ 
stances : voith some preliminary Remarks on the Analysis of 
organized Bodies in general. By William Prout, M.D. 
F.R.S. * [With two Engravings.] 

present being the first of several communications on 
the same subject which I hope to have the honour of iay- 

* From the Philosophical Transactions,for 1827, Part ii. 

ing 



32 Dr. Prout on the ultimate Comimition 

ing before the Royal Society, a few observations on the origin 
and object of the whole series may not be deemed irrelevant. 

Many years ago 1 published an anonymous paper, contain¬ 
ing some views, at that time new, connected with the tloctrines 
of chemical proportions*. Though this paper, for reasons 
which need not be here stated, was drawn up and published 
in a very hasty and imperfect manner, it attracted some no¬ 
tice : and the views therein advanced gradually gained ground, 
and at present appear to bo generally admitted in this countryf. 
When this paper was published, it was my intention to have 
pursuetl the subject further, but 1 soon found my progress ob¬ 
structed by insuperable difficulties. The first and chief of 
these was the w’ant of accurate data; and the infinity of ob¬ 
jects comprehended by chemistry prevented the hope of ac¬ 
quiring, by individual exertion, how'ever unremitting, a suffi¬ 
ciency for the establishment of general law's. Professional 
duties still further limited my exertions, and at length obliged 
me to relinquish chemistry in general, and confine my atten¬ 
tion solely to the chemistry of organized substances; a sub¬ 
ject that has occupied the greater portion of my leisure hours 
for the last ten or tw’clve years. 

Organic chemistry is coufessediy one of the most difficult 
departments of the science; and though much has been done, 
and more attcmjited on the subject, it is yet in a very imper¬ 
fect and unsatisfactory state; and it must be frankly admitted 
that physiology and pathology have derived less advantage 
from this most promising and really powerful of the auxiliary 
sciences, than might have been expected. To explain this 
perhaps would not be difficult; but as the explanation would 
be misplaced here, I shall merely observe, that, dissatisfied 
with the old modes of incjiiiry, 1 determined to attempt a 
different one, and keejiing in view the notions 1 had origi¬ 
nally formed respecting chemical combinations, proposed to 
myself to investigate the modes in which the three or four 
elementary substances entering into the composition of orga¬ 
nized bodies are associated, so as to constitute the infinite 
variety occurring in nature. 

With these views my first object w'as to determine the ex¬ 
act composition of the most simple and best defined organic 
compounds, such as sugar, and the vegetable acitls; a point 
that had been several times before attempted, but, as it ap- 

* Annals of Philosophy, vi. , and vii. 111. (O. S.) The object of the 
second Paf)er was siniply to correct some ovcrsigli^in the first. 

T Dr. Thomson’s Chemihlry, and his attempt t(^i^blish the first prin¬ 
ciples of chemistry by experiment. Also, Dr. Henry and Mr. Brande’s 
Eiemente of Chemistry, &c. 

peared 
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peared to me, without complete success. About the same 
time also albumen and other animal products, as urea, lithic 
acid, &c. were examined with similar views. The subject of 
digestion, however, had for a long time occupied my particular 
attention; and by degrees 1 had come to the conclusion, that 
the principal alimentary matters employed by man, and the 
more perfect animals, might be reduced to three great classes, 
namely, the saccharine^ the oily^ and the allmminous: hence, 
it was determined to investigate tliese in the first place, and 
their exact composition being ascertained, to inquire after¬ 
wards into the changes induced in them by the action of the 
stomach and other organs during the subsequent processes of 
assimilation. In conlbrmity with this plan, the object of the 
present communication is the consideration of the first class 
or family above mentioned, namely, the saccharine. 

Preliminary observations on the analysis of organized substances. 

Vegetable substances contain at least two elements, hydro¬ 
gen and carbon; and most generally three, hydrogen, carbon, 
and oxygen. Animal substances are still more complicated; 
and besides the above three, usually involve a fourth element, 
namely, azote, to which they appear to owe many of their pe¬ 
culiar properties. These general facts have been known ever 
since tlie elements themselves have been recognized as distinct 
principles, though the determination of the exact proportions 
in which they enter into any particular substance, has always 
proved a most difficult problem. To enumerate all that has 
been done on this subject would be loss of time; and it need 
only be mentioned, that all idea of separating the different 
elements from one another, so as to obtain them per se, has 
been long since abandoned, if indeed it was ever entertained; 
and the general principle on which the analysis of organic 
products has been usually conducted, has been to obtain their 
elements in the form of binary compounds, either by destruc¬ 
tive distillation, as was formerly practised ; or by combining 
the elements with some other element with which they pos¬ 
sessed the property of forming definite binary compounds, 
from the quantity and known composition of which, those of 
the orimnal elements might be readily obtained by calcula¬ 
tion. For this latter purpose oxygen has been the principle 
usually employed, which, as is well known, forms water with 
hydrogen, and carbonic acid gas w’ith carbon; two compounds 
not only as well understood as any in chemistry, but likewise, 
from their physical properties, well adapted for the purpose. 
When azote is involved, other means must be adopted, which 
will be fully considered herc.'ifter. 

New Series.NoX. 3. No. 13. Jan. 1828. 
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The modes in which chemists have attempted to combine 
oxygen with the hydrogen and carbon of vegetable substances 
have differed very considerably. The illustrious Lavoisier 
attempted their union by burning the substance at once in 
oxygen gas, a method subsequently followed by Saussure and 
others. Afterwards the metallic oxides were employed for 
the purpose; and Berzelius in particular informs us, that so 
early as 1807 he had tried the oxide of lead, but did not suc¬ 
ceed with it*. In 1811, Gay Lussac and Thcnard published 
the analysis of different organic substances made by means of 
the chlorate of potash ; and, considering the nature of the ap¬ 
paratus they employed, they obtained admirable approximate 
resultsf. Berzelius, in 1814, published an elaborate paper 
on the subject of vegetable analysis, in which he likewise em¬ 
ployed the chlorate of potash, but in quite a different manner; 
and to this celebrated chemist I believe we are indebted for 
the improvement subsequently adopted b}' most of his suc¬ 
cessors, of introducing the mixture of the substance to be 
analysed, and the oxide, into a narrow tube, and submitting 
the different portions of it to heat in succession. The results 
of Berzelius were in general more accurate than those of his 
predecessors, especially as far as related to the quantity of 
carbon, but his method was not well adapted for determining 
the proportion of hydrogen if. In 1816, Gay Lussac seems to 
have thought of employing the oxide of copper for the pur¬ 
poses of analysis§, the introduction of which undoubtedly 
constituted one of the greatest improvements hitherto made in 
organic analysis; and the use of which has continued to the 
present time, and will perhaps never be entirely superseded. 
The oxide of copper has however some disadvantages, which 
it is one object of the present remarks to point out; another 
is, to propose a form of apparatus free from most of the ob¬ 
jections to which those hitherto in use have been more or less 
liable. 

There are two metliods of arriving at the quantity of water 
formed during the combustion of an organized substance; 
either actually to collect and weigh it, as Berzelius did, or to 
estimate the quantity by the loss of weight sustained by the 
tube after the combustion. The latter in general is the best 
method, and was that adopted by me from the first: it has 
since been followed by Dr. Ure, and others 1|. Whichever 
metliod is adopted, it obviously becomes necessary that no 

* Annals of Philosophy, iv. 403. f Recherches Physico-chimiqtws, ii. 265. 

X Annals of Philosophy, iv. ,323. § Annates de Chimie, xevi. 306. 

II Phil. Trans. 1822. p. 457- 


extraneous 



of simple alimentary Substances^ ^-c. 35 

extraneous water be present; but all pulverulent substances, 
and oiide of copper among the rest, are more or less hygro- 
metric, and rapidly attract moisture from the atmosphere. 
This circumstance seems to have struck the French chemists, 
and it occurred to me at a very early period. Dr. Ure, liow- 
cver, was the first who published a method of obviating this 
difficulty; and his method, if this were the only difficulty to 
contend with, is capable of considerable precision. But there 
is another, and perhaps still more troublesome })roperty, pos¬ 
sessed by the oxide of copper, in common with many other 
powders, namely, that of condensing air as well as water * ; 
and these two difficulties, taken together in conjunction with 
another mentioned in a note below, render great precision 
almost out of the questionf. To conquer these, every means 

* See Saussurc’s paper on the absorption of the gases by different bo¬ 
dies. Annals of Hhilosophy, vi. !i41. Also Gilbert’s Amialcn dvr Vhyxick, 
xlvii. 1 

t As I am unwilling that so much labour should be lost, particularly as 
it may be of some use to other inquirers, 1 have thrown into the form of u 
note a few of the priricij)al circumstances connected with the inquiry men¬ 
tioned in the text. In my earlier experiments, tubes of iron, coj)per, &c. 
were employed instead of glass, and charcoal instead of spirits, as the me¬ 
dium of heat ; and during this period most of the modilications of apparatus 
which have been since proposed as novelties or improvements, were tried 
and rejected. I first took the hint of employing a spirit lamp from Mr. 
Porrett, anil was certainly among the first that did so employ it. Various 
forms of lamps were tried, but at length 1 W'as induced to relinquish tlie 
use of the horizontal apparatus for the vertical oue“; and this, 1 have no 
hesitation in saying, is by far the best form of apparatus iiithcrto proposed 
for the substances to which it is adapted ; nor would any otlier have been 
required by me, at least, had it not been for the properties of the oxide of 
copper alluded to in the text, which render this and all other forms of ap¬ 
paratus depending on the einplovmeiit alone of that substance perfectly 
useless when great accuracy is required. It has been objected to the lamp, 
that the beat produced by it is not sufficient; but this is a mistake ; at 
least I have never met with any substance that resisted its action, provided 
the oxide of copper was well shaken up in the tube, or, if necessary, taken 
out of the tube and retriturated, and afterwards exposed to heal a second 
time, one or other of which ought to he done in all instances, whatever be 
the medium of heat employed; for no ordinary heat will induce the oxide 
to part with its oxygen to a combustible substance at some distance ofi*, and 
not immediately in contact with itself. A great heat is also attended with 
some disadvantages, and among others, that of causing the oxide to adhere 
together in hard and solid' masses, which thus becomes more difficult to be 
removed from the tube, and much less adapted for future experiments. In 

g eneral, organized bodies are more difficult of combustion, and require more 
,eat than crystallized ones. The lamp described in the text I nave only 
recently employed, and it answers the purpose in all respects better than 
anv I have yet seen. 

With respect to the sources of error above mentioned, it w'as found that 

* Described in the Annals of Philosophy, xv. 190 (O. S.); and more com¬ 
pletely in Dr. Henry's Chemistry, ii. 167, ninth edition. 
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that could be thought of, as likely to succeed, were tried, but 
without effect, and I was obligee! to relinquish the matter in 
despair, and endeavour to contrive some other mode of ana¬ 
lysis that should be free from these difficulties altogether. 
After a good deal of consideration I was induced to adopt a 
method which had occurred to me long before, but which I 
had never put in execution. This method is very simple, and 
founded on the following well known principles. 

When an organic product containing three elements, hy¬ 
drogen, cai'bon, and oxygen, is burnt in oxygen gas, one of 
three things must happen. 1. The original bulk of the oxygen 
gas map remain the same, in which case the hydrogen and oxy¬ 
gen in the substance must exist in it in the same proportions in 
which they exist in water; (for it is well known that oxygen 
gas by being converted into carbonic acid gas is not altereil in 
its bulk): or, 2. The original bulk of the oxygen may be in¬ 
creased, in which case the oxygen must exist in the substance 
in a greate?' proportion than it exists in water; or 3. The 
original bulk of the oxygen gas may be diminished, in which 
case the hydrogen must predominate. 

Hence it is obvious, that in the first of these cases the com¬ 
position of a substance may be determined by simply ascer- 

200 grs. of the oxide of copper, recently ignited, gained, after ten or fifteen 
minutes, exposure to the air, a quantity varying from ’02 to ’05 gr. one 
half of which, or even more, was acquired before it became cold; that 
is to say, before it had cooled down to 100°, considerably above which point 
it began to acquire weight. Of the increase of weight above mentioned, it 
was found that about y, or i, (for the proportion varied from causes that 1 
could not discover,^ was due to the condensation of air, the rest was due to 
moisture. The oxide 1 employed was perfectly pure, and prepared by ex¬ 
posing metallic copper to heat. Dr. Ure states, “ that 100 grs. of the oxide 
prepared fiom the nitrate of copper exposed to a red heat merely till the 
vapours of nitric acid were expelled, absorbed in the ordinary state of the 
atmosphere from •! to ’2 gr. in the space of an hour or two, and about half 
that quantity in a veiy few minutes.’' 

In determining the quantity of water formed by the oxide of copper in the 
usual manner, there is yet another difficulty to contend with, to which we 
have alluded above, and which we shall here briefly notice. It has been 
stated that complete combustion seldom or never lakes place during one 
exposure to heat, and that in many cases the oxide ought to be removed 
from the tube and retriturated. Now it was found, almost invariably, that 
during the second exposure to heat, the tube, instead of toshig additional 
weight, actually became Acffricr, sometimes to the amount of’03 gr. though 
often much less than this. I was a good deal puzzled to account for this 
anomaly at first, but believe that it arose chiefly from the reoxydation of 
the partially reduced oxide, by the air of the atmosphere. 

Since this paper was read before the Royal Society, I have observed one 
or two other singular facts connected with this subject, which will be no¬ 
tated when wc come to speak of the analysis of substances containing 
azote. 

taining 
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taining the quantity of carbonic acid gas yielded by a known 
quantity of it; wliile in the other two, the same can be readily 
ascertained by means of the same data, and by noting the 
excess or diniinution of the original bulk of the oxygen gas 
employed. Such are the simple and universally admitted 
principles on which the following method of analysis is founded; 
the only novelty in which, therefore, is the form of the appa¬ 
ratus ; and of this it is hoped the following summary sketch, 
and annexed figures, will convey every requisite information. 

Fig. 1. Plate I. represents a front view or elevation of the 
whole apparatus in the act of being employed. A B is a plat¬ 
form, two feet square, surrounded by a ledge about 2 4 inches 
high, for preserving any mercury that may chance to fall about, 
and furnished with four adjusting screws (of which two, C C, 
are sectional views), by means ot which it may be placed per¬ 
fectly horizontal. Into this platform, in the manner repre¬ 
sented, are fixed perpendicularly four square pillars, D E, D E, 
about four feet and a half high, at the top of which is placed 
another small platform, F F, about four inches wide, and which 
may be fixed or removed at pleasure by means of the brass 
pins ah, ah. II are glass tubes graduated with the utmost 
care to hundredths of a cubic inch, and which are cemented 
at bottom into semicircular iron tubes inclosed in the blocks 
K K (as represented by the dotted lines). These iron tubes 
project a little below the wood at the lower part, where they 
are furnished with iron stop-cocks, S S, for drawing off the 
mercury when it may be necessary. Into the other end of these 
semicircular tubes are likewise cemented the glass tubes L L 
(of smaller dimensions, and a little longer than the tubes II), 
and forming with them, when taken together, inverted syphons. 
The smaller tubes, L L, are represented as surmounted by fun¬ 
nels, R R, furnished with stop-cocks, the object of which is to 
permit the mercury to flow into them with any velocity that 
may be required. On the tops of the larger tubes, 11, are ce¬ 
mented the vertical stop-cocks, M M, of which fig. 2. Plate 11. 
is a sectional view on a larger scale, and which renders the 
construction so obvious, tliat perhaps no further remark is 
necessary, than merely stating that the cup, a, is filled with 
oil, and that the plug, h, which is square at the upper part, 
and adapted to a key, is furnished with a shoulder, on which 
the screw-cap, c, rests, and by means of which it may be 
tightened at pleasure*. On 

• 

* These syphons are fixed together independently of the general 
frame-work, and may be removed at pleasure by taking out the pins 
c d. cd, and ef, ef. This admits of their being replaced by others of 
different sizes. Those of a larger size have balls near the top, as repre¬ 
sented 
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On the platform, F F, (fig. 1.) is a thin piece of wood, capa¬ 
ble of being raised or depressed at pleasure, by means of the 
screws, O O; on this the lamp Q is placed, which may thus be 
placed at any distance that may be required from the lube, P. 
Fig. 3. is an enlarged view of this lamp: it consists of two 
reservoirs, de^ for holdiiig the spirit, connected together by 
means of the tube, into which are placed, at iJie distance 
from one another of about ^ of an inch, a number of vertical 
burners, gg, &c. about of an inch in diameter, and ^ inch 
long, and made as thin as possible, with the view of preventing 
the conduction of the heat. These burners are each furnished 
witii a few threads of cotton, and are bent a little alternately 
like the teeth of a saw, in order tliat their flame may envelope 
the tube, P, (fig. 1.) more completely, h is a cover for the wick 
of the lamp when not in use. Tlie tube, P, (fig. 1.) is of green 
or bottle glass, moderately stout, and about ]■ of an inch in¬ 
ternal diameter. It is fixed between the horizontal parts of 
the vertical cocks, M M, so as to be perfectly air-tight; and 
when required, the whole, or any part of it,' may be heated 
by means of the lamp, Q, at the pleasure of the operator. 

When the apparatus is to be employed, both the syphon 
gasometers, I L, I L, are to be filled with quicksilver, and a 
small green glass retort, containing the requisite quantity of 
chlorate of potash, (and which had been previously heated so 
as to completely expel the common air, and to fill it with 
oxygen gas,) is to be attached to one of the cocks, as repre¬ 
sented in fig. 4, by means of a caoutchouc tube. Heat is then 
to be applied, and any quantity of oxygen gas tliat may be re¬ 
quired, introduced into the tube, I. After the whole has ac¬ 
quired the temperature of the atmosphere, the exact quantity 
of the gas is to be accurately noticed, as well as the state of 
the barometer and thermometer at the same time. The tube, 
P, containing the substance to be analysed, is then to be firmly 
fixed between the cocks, M M,* and subjected to heat, during 
which the oxygen gas is to be transferred from one syphon to 
another, through the red hot tube, with any velocity that may 
be required, and which may be regulated by means of one of 

the 

seated by the dotted lines, and may contain as much as 20 cubic indies of 
gas. It much facilitates the process of determining the exact quantity of 
gM contained in the apparatus, to have both legs of the syphon graduated, 
which may be easily done so as to obviate the effects of capillary attraction 
when the tubes are not both of the same calibre. 

* I have tried various modes of connecting the tube so as to insure its 
teing j^-tight. Caoutchouc answers very well; but the best substance I 
have hitherto employed are slips of thin moistened hogs’ bladder, tied on 
v^y bghtly with fine dry^ twine. The twine is then to be moistened also 
aad the whole kept in this state till the end of the experiment. 
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the stop-cocks of the funnels, R R, and the stop-cock, S, of 
the opposite syphon. 

Sucli is a general view of the apparatus, and the principles 
of its operation: but perhaps a few practical remarks on some 
of the circumstances to be attended to during its employment, 
may not be deemed superfluous. * 

The substance to be analysed may be placed in a small tray 
made of platina foil, and introduced alone into the tube P, 
and gradually submitted to the action of heat and oxygen gas; 
but this does not answer well with organic compounds, as a por¬ 
tion of them is apt to escape combustion. Another method is 
to mix the substance with pure siliceous sand, and to retain 
the mixture in the centre of the tube by means of asbestos. 
But this method often fails, except there be about an inch of 
the oxide of copper at each end of the tube, w’hich must be 
kept red hot during the experiment, and in this case it suc¬ 
ceeds completely with many substances. Another method, 
and that which the most generally succeeds, is to mix the sub¬ 
stance with peroxide of copper, to heat these together in the 
tube in the first place, and afterwards to open the other stop¬ 
cock and send’ the oxygen gas through the ignited and par¬ 
tially reduced oxide, by means of which it again becomes 
peroxidized; and any portion of the substance that had es¬ 
caped complete combustion in the first part of the experiment, 
is now completely burnt. This last method is also that em¬ 
ployed when it is required to determine the quantity of carbonic 
acid gas yielded by a given quantity of any substance; only 
in this case, of course, oxygen gas is not required, and the 
contents of the tube P, must be taken out and well triturated, 
and subjected to heat a second time. If it should be required 
to analyse the gas formed, one method of removing it from 
the tube I, is represented at fig. 5; and others will readily 
occur to the practical chemist. 

The following are some of the advantages of this apparatus, 
and mode of analysing organic compounds. In the first and 
chief place, there is nothing to be apprehended from moisture. 
Whether the substance to be analysed be naturally a hydrate, 
or in whatever state it may be witii respect to water, the results 
will not be affected; and the great problem, whether the hy¬ 
drogen and oxygen exist in the substance in the proportions 
in which they form water, or whether the hydrogen or oxygen 
predominates, will be equally satisfactorily solved, and that 
(of course within certain limits), independently of the weight 
of the substance operated on*. When however it is the ob¬ 
ject 

* It is to be observed, that, throughout the experiments, great care is 

taken 
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ject to ascertain the quantities of carbonic acid gas and water 
yielded by a substance, it is, of course, necessary to operate 
on a known weight; but this being once determined, there is 
no fear, as in the common methods, of exposing the substance 
to the atmosphere as long as may be necessary. The hy- 
gronletric properties of the oxide of copper, as well as its 
property of condensing air, are also completely neutralized; 
for the whole, at the end of the experiment, being left pre¬ 
cisely in the same state as it was at the commencement, the 
same condensation of course must take place, and any little 
differences that may exist are rendered quite unimportant 
from the bulk of oxygen gas operated on, which of course 
should, in all instances, be considerably greater than that of 
the carbonic acid gas formed. Another advantage of this 
method is, tliat more perfect combustion is insured by it than 
by any other that I am acquainted with. There is also no 
trouble of collecting'or estimating the quantity of water,—a 
part of the common process attended with much trouble, and 
liable to innumerable accidental errors besides those already 
mentioned, and which there is no method of obviating or ap¬ 
preciating : here, on the contrary, the results are obtained in 
an obvious and permanent form, and, from the case with 
which they are thus verified, comparatively very little subject 
to error. 

It need scarcely be stated, that the form and principles of 
this apparatus render it well adapted for many other chemical 
operations besides the analysis of organized substances. Such, 
for example, as the reduction of oxides by hydrogen, and a 
variety of others that will readily occur to the practical 
chemist. 

[To be continued.] 


X. Notices respecting New Books. 


Account of a New Work, entitled, A Treatise on the Steam-Engine; 
Historical, Practical, and Descriptive. liyJouN Fakey, Engineer. 
London. Published by Longman, Rees, and Co. in 4to. Price Five 
Guineas. 


C ONSIDERING the great extension which has been given to all 
branches of our national manufactures, b^ the application of 
steam power to expedite laborious operations, it is surprising that 
no competent engineer has hitherto undertaken to publish on this 


taken that the gases are saturated with moisture: the errors from this cause 
are thus rendered definite, and are easily corrected by tables calculated for 
the purpose from the most accurate data, and which will be given in a sub¬ 
sequent communication. 

subject. 
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subject, in a detailed manner, to be instructive to men of business and 
practitioners. It is evident, from the repeated instances of dreadful 
explosions, failure.s, and misapplications of capital, which have hap¬ 
pened (even recently), that engineers as a body are not yet suffi¬ 
ciently informed on this branch of their art. Whilst on the other 
hand, the continued success of the best engineers proves that real 
skill does exist amongst them, and may be expected to be attainable 
by others, with study and proper instruction. 

As a means of such instruction, the present work cannot fail to pro* 
duce public good. 

The importance of a scientific guide to .students and young prac¬ 
titioners cannot require to be pointed out. Merchants, inanufac 
turers, and men of business, who must call in the aid of engineers to 
construct engines and apply steam power for them, may easily gather 
as much knowledge from such a work as will enable them to dis¬ 
tinguish between those who are competent to execute what is re¬ 
quired, and others who will be likely to lead them into similar errors 
to those by which .so many have sufiered. And it will be a most im¬ 
portant aid to practical engineers, in directing those .studies by which 
they may render themselves competent to execute what they under¬ 
take. 

At present, many who are well acquainted with 4;he mechanical 
structure of steam-engines, and are even accustomed to make them 
in established forms which they have copied from others, have only very 
imperfect and even incorrect notions of their operations when in use j 
they are in the condition in which a physician would be who had only 
studied the anatomical structure of dead animals, without much know¬ 
ledge of the physiology and pathology of their living functions. Such 
engineers often succeed very well in their ordinary business, and ac¬ 
quire a reputation which their knowledge will scarcely bear out, when 
they are required to depart from their established models, and make 
such modifications of their pans as is necessary for applying steam 
power to new purposes. 

To obtain these useful results from a publication, it must be com¬ 
posed with great care by a practitioner of competent knowledge and 
experience ; fer a self-sufficient guide in an unknown road would be 
worse than no guide at all: and but little could be expected from 
literary men, who can have no other acquaintance with the subject 
than what they may acquire in collecting information from others, 
merely for tire purposes of publication. 

Mere descriptions of steam-engines will not prove of any very great 
utility, even if accurate, and however they may be elucidated by draw¬ 
ings of such extent as can be added to any publication : for to general 
readers such descriptions will prove tediously minute, and to practical 
men they will afford no information which is not already habitually 
imprinted in their memory. To form an instructive guide, the de¬ 
scriptive part must be accompanied by accurate statements of the actual 
and relative magnitudes of all the parts, and of the quantities of mat¬ 
ter and of action that each part is required to possess, together with 
such a complete development of the principles on which their opera- 
Nem Series. Vol. 3. No. Jan. 1828. G tions 
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tions depend, as can only be obtained from a very long and intimate 
acquaintance with the subject, and a natural habit of observation exer¬ 
cised in an extensive held. 

Mr. Farey has been long known as one of those who possess the 
knowledge required for such an undertaking j and the great length of 
time which has elapsed since this work was first promised to the pub¬ 
lic, must have given ample time for its execution in a careful manner. 

We have not had time to give this volume the examination that 
the subject demands, but the objects and general tenor of it may be 
gathered from the following extracts from the Preface. 

The object of the present treatise is to give a historical, practical, 
and descriptive account of the steam-engine, and its application to 
useful purposes. 

** The historical part is intended to form a complete account of the 
invention, from its first origin, to its present state of perfection, from 
which the statesman and political economist may observe the influence 
that the adoption of steam power has exercised upon our national 
prosperity and advancement, during a century past, and may form 
an opinion of the future advantages to be expected from more ex¬ 
tended applications of the same principles. 

" The practical and descriptive part is intended to form a course of 
instruction for professional students, in the practice and principles of 
making and using steam-engines. At present, such students are left 
to form and digest their own crude and imperfect observations 5 and 
for want of a scientific guide, their conclusions are liable to be tinc¬ 
tured with many erroneous notions and false assumptions. The same 
part is also intended to form a manual, which, hy the aid of tables and 
theorems for calculation, will facilitate the practice of experienced 
professional engineers j and will tend to perfect the practice of those 
engineers and others, who require to employ steam-engines, and 
apply them to various purposes ; but who do not possess a complete 
knowledge of their construction, and therefore require information, 
which it has hitherto been difficult to attain. The principles of me¬ 
chanical and chemical action, upon which the ooeration of steam- 
engines depends, and the application of those principles to practice, 
will be also embodied in this part. 

** Another part will contain a record and brief explanation of all the 
speculative projects which have been proposed for the improvement 
of steam-engines; so as to exhibit to mechanical inventors the various 
ideas which have been suggested for that object: the instruction that 
they may obtain from other parts of the work, together with the hi- 
stoiy of the circumstances from which the great points of invention 
have originated, may enable them to make some further improve¬ 
ments. 

To attain these objects is not an easy task; for it is only in the 
course of an active professional practice, that sufficient information is 
to be obtained; and all competent engineers are too much engaged 
to find leisure for a literary occupation. The author could not have 
undertaken such a work, if he had not formed the plan, and collected 
materials for its execution, at his first entrance into business and 

as 
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as it became known that he had such an object in view, he has con¬ 
tinually received contributions of information from other engineers, 
who wished to promote the undertaking j and, with very few excep¬ 
tions, this feeling has been general in the profession. In tivis way 
the author became personally acquainted with two great authorities 
in this branch of mechanics, the late Mr. Watt and Mr. Woolf, and 
received from them a full knowledge of the origin and progress of their 
respective inventions, and of the principles which they followed in ap¬ 
plying those inventions to useful practice. 

“ At the commencement of his professional studies in the years 1805 
and 1806, the author felt the want of a guide of this kind j and after 
carefully studying Dr. Robison’s article in the Encyclopaedia Britan- 
nica, and M. Prony’s Architecture Hydraulique, and finding them in¬ 
sufficient for that purpose, he determined to preserve notes of all the 
observations and investigations, by which he should acquire his own 
knowledge of the construction and principles of operation in steam- 
engines and other machines, and their various applications; in the 
expectation that at some future period a useful publication might be 
formed from those materials. Professional avocations have long since 
occupied all the time which might have been devoted to such an ob¬ 
ject, but it has never been abandoned; and if the sale of the present 
work should prove sufficient to induce the publishers to undertake 
others of a similar nature, the author has an accumulation of notes, 
which in the course of years he may find time to arrange in a corre¬ 
sponding form vvith the present work. 

In the year 1815, the author drew up a descriptive article on the 
steam-engine for Dr. Rees’ Cyclopcedia ; but tlie plan of that work, 
and the limited number of engravings, rendered it necessary to avoid 
details, which must constitute the great value of a practical treatise. 
Since the publication of that article in 1816, the w’iint of a correct 
manual has been still more felt, from the great and increasing ex¬ 
tension of the use of steam power, and the author was advised by his 
friends in the profession to resume his original project; this he under¬ 
took to do in 1820, and the bulk of the historical part was written, 
and most of the plates were engraved by the late Mr. Lowry, in the 
next year; but the author being obliged to reside at a distance from 
London, % engagements which left no leisure for this object, the 
impression has been carried on at intervals, and the publication of 
the first volume has been unavoidably protracted until the present 
time. 

“ To instruct students, it is necessary to state such elementarypro- 
positions in mechanics, as have a direct application to the subject of 
steam-engines for this purpose a series of definitions are given in 
an Introduction to the present volume. These definitions have been 
formed from a full examination of the works of the best writers on 
the theory of mechanics, viz., Belidor, Emerson, Smeaton, Hutton, 
Banks, Gregory, Robison, Young, and others. The author has en- 
deavoured to preserve their modes of reasoning, and the mathemati¬ 
cal accuracy of their conclusions, without employing the language of 

G 3 geometrical 
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geometrical or algebraical analysis; but all quantities are represented 
in numbers, and their proportions established by the ordinary pro¬ 
cesses of arithmetic : this plan has been adopted, in order to render 
the principles very apparent to those who are not accustomed to any 
other mode of calculus. This part of the work is intended to give 
practical men an exact knowledge of the true principles upon which 
their operations ought to be conducted ; and other parts, to show the 
means of applying those principles to their daily practice, in the con¬ 
struction and use of steam-engines. 

“To readers who are conversant with mathematical investigations, 
the mode of stating the propositions will appear to leave them with¬ 
out sufficient demonstration ; but the principles which it is intended 
to explain and dehne (rather than to demonstrate) have been so well 
establi.shed in mathematical evidence, as to leave no doubt of their 
truth j and such readers may be referred to the mathematical writers 
whose principles have been adopted. 

“ Dr. Gregory’s Treatise of Mechanics, in 2 volumes, 8vo., contains 
the best collection of mathematical investigations j and the fullest 
and clearest exposition of the principles will be found in Dr. Young’s 
Course of Lectures on Natural Philosophy, in 2 volumes, 4to. j also 
Dr. Robison’s articles on Mechanical Philosophy, in the Encyclopae¬ 
dia Britannica, reprinted by Dr. Brewster, in 4 volumes, 8vo. To the 
young student, a previous mathematical course is strongly recom¬ 
mended : the best guides are, Martin’s System of Mathematical In¬ 
stitutions, in 2 volumes, 8vo.; Dr. Hutton’s Course, in 3 volumes, 
8 VO. J and Dr. Gregory’s Mathematics for Practical Men. 

“One great object of the present work is to furnish practical engi¬ 
neers with a series of rules fpr calculating all proportions and quan¬ 
tities, which can be required to be known for the construction and 
use of steam-engines : these rules have been deduced from very nu¬ 
merous observations made upon .steam-engines and mills of all kinds 
and of all magnitudes. In each case the observations have been very 
carefully compared, and assorted in series, according to the similarity 
of circumstances, and then such formulae deduced from them, as 
would give results corresponding equally well with all parts of the 
series. The construction of these various formulae has been a work 
of great labour, of which very little appears, because only the results 
of the investigations are retained in the form of an arithmetical rule. 
The greater part of these rules have been formed by the author for 
his own use, in professional practice j and having undergone the test 
of continual application during a course of several years, and re¬ 
ceived frequent corrections, he is justified in claiming some confidence 
in their accuracy. 

“ The principles which regulate the proportions of the different quan¬ 
tities which are to be computed by each rule, are stated in the most 
concise terms which could be chosen, without using algebraical sub¬ 
stitutions ; these have been avoided throughout the work, because 
the methods of algebra and fluxions are only necessary to investigate 
the formula, whereby computations may be performed in numbers. 
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by the processes of ordinary arithmetic; and it is sufficient for prac¬ 
tical use, to have rules which will give the required results. 

“ The method of performing each calculation by the sliding-rule is 
added, and will tend to facilitate the computations. This valuable 
instrument was introduced into considerable use amongst engineers 
by Mr. Watt, and only requires a good collection of formulae to be- ’ 
come of universal application. The author hopes that what he has 
done will contribute to extend the use of that excellent mode of com¬ 
putation amongst the profession. 

“ The history of the invention of the steam-engine and its applica¬ 
tion, is divided into chapters.—^'Fhe first of which contains an account 
of the various projects and attempts which were made, during the 
seventeenth century, to obtain a moving power from fire j and a de¬ 
scription of the first working engine which was invented by Mr. Sa- 
very for raising water, but it never came into extensive use. 

“The second chapter is on the invention, principle, and construction 
of the fire-engine of Newcomen, which was the first engine brought 
into important use, and it is still very extensively employed. This 
subject is treated at length, and rules are laid down for the propor¬ 
tions of its parts. 

“ The third chapter is on the various applications of Newcomen's 
invention, which were made during the first half-century after its 
invention. 

“The fourth chapter is on the introduction of cast-iron into the con¬ 
struction of machinery, and the application of the fire-engine to the 
manufacture of iron. 

“ The fifth chapter is a history of the origin and progress of Mr. 
Watt’s invention of his first steam-engine for pumping water j with 
an account of that engine, and of the rules which he established for 
the proportions of its parts. 

“ The sixth chapter gives an account of the first application of the 
steam-engine to give continuous circular motion to mills j with a 
complete description of the principle, operation, and structure of 
Mr. Watt’s rotative engine for that purpose; and the dimensions of 
several standard engines made by himself, which have been in use for 
years, and which perform as well as any modern engines which 
depend upon the same application of steam. 

“ The seventh chapter is a treatise on the construction and use of 
the sliding-rule, and its application to the purposes of calculations 
relative to steam-engines. 

“ The eighth chapter is a collection of rules for calculating the pro¬ 
portions and dimensions for all parts of Mr. Watt’s rotative steam- 
engines. 

“ The ninth chapter is in continuation of the history of the invention 
of the steam-engine, and describes those modifications in the form of 
Mr. Watt's engine which were proposed and executed by his co¬ 
temporaries. 

“The present volume concludes at that part of the history of the in¬ 
vention of the steam-engine, when it had been brought to such a de¬ 
gree 
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gree.of perfection that all its principles of action were fully developed 
and realized in practice ; and, although the art of constructing these 
machines has been very greatly improved since Mr. Watt’s time, 
and their applications widely extended, no important inventions 
have been established in practice, except high-pressure engines, and 
particularly those of Mr. Woolf, which are still used in the same 
form as he first made them.—The remainder of the subject will con¬ 
sist of technical descriptions of the structure of such steam-engines 
as are now in use, and as they are made by the best engineers j this, 
with their applications to various purposes, and the principles which 
should be followed in making such applications, will form the subject 
of another volume.” 


XL Proceedings of Learned Societies. 

ROYAL SOCIETY. 

Nov. 15.—KIDD and Dr. Richardson were respec- 
lively admitted Fellows of the Society. 

The Croonian Lecture, by Sir E. Home, Bart V.P. was 
read, entitled, On the muscles peculiar to organs of sense in 
particular quadrupeds and fishes.” 

The author selected for the subjects of this lecture the pecu¬ 
liarities in the muscular structure of the tongue of the Xariffa 
or Camelopardalis Giraffa, an inhabitant of Soudan in Africa; 
and a muscle belonging to the eye of the Cobilis anableps, a 
fish inhabiting the rivers of Surinam, and called by the natives 
“ the four-eyed fish.” 

The tongue of the Giraffa, besides being an organ of taste, 
has many properties of the elephant’s proboscis. The latter is 
incapable of elongation it is true, while the former may be ex¬ 
tended to seventeen inches in length. The author observes, that 
some mechanism must exist by which this elongation can be 
performed, but that an opportunity of examination after death 
would be requisite to decide on its nature. The tongue of rein¬ 
deer offers the same analogy, which however he has not been 
able to trace for want of time. The chameleon can dart out 
itsTongue to the extent of twelve inches, and, for this purpose, 
as well as to direct its motion, it has a conical bone inclosed in 
a muscular tube, the fibres of which are circular, and aid 
by their pressure to make the bone slide forwards. The 
Aariifa wants the receptacle for water, which the camel and 
dromedary possess, it being needless for it as it lives on 
succulent plants; neither has it the padded hoof to fit it 
for travelling in sand, but two toes defended by a horny co^ 

vering. 



R<^al Society. 47 

vering, to enable it to climb rocky ground without stumbling. 
Its long neck consists of only seven bones, being the same 
number that occurs in the human skeleton. The tongue is 
every where smooth and slightly adhesive; it is spotted, but 
the spots arc not raised. Its favourite food is the Acacia tree, 
of that species now called Acacia Xariffa : it has a pleasant 
flavour both boiled and raw, and its twigs are succulent. The 
tongue being much exposed to the sun, has a black mti~ 
coswOT, to prevent blistering. Drawings, by Mr. Cross, ex¬ 
hibit the mode in which it lays hold of the branches of trees. 
It drinks milk, first rinsing out its mouth with a portion, and 
rejecting that so employed. It chews the cud, its body being 
then recumbent and its head anfl neck erect. 

The organ of vision of the Cobitis anableps is very remark¬ 
able. The specimens examined by the author were furnished 
by Dr. Muttlebury, of Bath. He first exposes the errors of 
Artedi and his followers, in their description of this animal; 
and states, that the cornea being removed, the iris is exposed, 
having an appearance of two pupils; but on more accurate ex¬ 
amination this effect is seen to arise from two lateral project¬ 
ing portions, folding over each other in the middle, thus di¬ 
viding the aperture into two. They do not however unite; 
and in some specimens they leave the pupil entire, only very 
narrow in the middle, forming an oval, broad above and nar¬ 
row below; usually, however, they leave two distinct aper** 
tures. The crystalline, instead of neing spherical, is not even 
circular, having a small projection at the lower edge, directly 
behind the smaller aperture. When examined in the micro¬ 
scope, a small bundle of muscular fibres is seen coming from 
the capsules of the vitreous humour in the lower part, and en¬ 
tering that of the crystalline just at the disc where the smaller 
curve joins the large one, the action of which is to bring the 
lower mammary process of the lens downwards and backwards 
into the centre of the lower apertures in the iris; thus con¬ 
stituting a complete organ for vision at near distances, inde¬ 
pendent of the part of the lens opposed to that large aperture, 
which is destined for more distant objects. 

The author regards this structure as destined to a similar 
purpose with that of the marsupium in birds, viz. to obviate 
a difficulty arising from a want of motion in one direction in 
the eye-ball. He considers that by its means also, the fish, 
when lying with its eye-ball above the surface of' the water, 
may enjoy distinct vision both in air and water by the motions 
of the crystalline and eye-ball, combined with the adapting 
power of the two apertures of the iris to a circular form. 

A paper was read, entitled, “ Experiments to determine the 

difference 
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difference in length of the seconds’ pendulum in London and 
Paris; by Capt. E. Sabine, Hoy. Art., F.R.S.” 

The author commences this paper by a brief statement of 
the existing state of the determinations of standards of length 
in the two countries; and he observes that an attempt made by 
M. Arago in 1817 and 1818, to bring into immediate cont- 
parison the standards of the two countries, proved inconclu¬ 
sive, from the rates of the pendulums not having been obtained 
with sufficient exactness. The author having obtained from 
His Grace the Master-General of the Ordnance a general leave 
of absence from his military duties, so long as he could be use¬ 
fully employed in scientific pursuits, conceived he could in no 
way better satisfy the condition than in carrying into effect this 
purpose. Accordingly, being provided with two pendulums,— 
one made by M. Schumacher, another the property of the Board 
of Longitude,—he set out for Paris, whither the pendulums were 
forwarded to him. The comparison was made in Paris at the 
Royal Observatory, in the Salle de la Meridienne, on the spot 
in which M. Biot’s measurement had been made, and every 
proper facility and assistance was afforded him. The coinci¬ 
dence clock was compared every twelfth hour by M. Mathieu, 
with the transit clock of the Observatory. On the 27th of April, 
the weather having set in mild and steady, the experiments 
were begun. The results are stated in the form of appended 
tables, of which a detailed account is given. 

Each of the pendulums, when not used in observing co¬ 
incidences, was employed in determining its rate by a journey- 
man-clock or counter,—a method used by Messrs.Freycinetand 
Duperrey; but which the author thinks inferior to that of co¬ 
incidences, though capable of giving good results. The par¬ 
ticulars of these are given in two of the tables. From all the 
experiments in conjunction, it appears that the numbers of 
vibrations performed in a mean solar day at Paris (reduced 
as usual) by the two pendulums, were respectively 85922*06 
and 85938*83. 

The pendulums and apparatus were reconveyed to London, 
early in September, by water; and the rates again determined 
at Mr. Browne’s house in Portland-place, by means of that 
gentleman’s excellent clocks and transit observations made by 
Capt. Sabine. The precautions used are fully detailed ,* and 
the observations, which are also appended in a tabular form, 
the author being assisted by M. Quetelet, of Brussels. They 
give as a final result 85933*29 and 85945*85 for the numbers 
of vibrations respectively made by each in a mean solar day, 
similarly reduced for London. 

As a final result of the whole operation, the author regards 

12»*00 
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12* *00 as the acceleration of the seconds’ pendulum in passing 
from Paris to London. The same acceleration deduced from 
a comparison of M. Biot’s and Capt. Kater’s direct measure¬ 
ments of the seconds’ pendulum, in Paris and in London, 
comes out 11 **76; or conversely, the length of the seconds’ pen¬ 
dulum observed by the former in London transferred to Paris, 
by an assumed retardation of 12*, gives a length differing from 
M. Biot’s by 0'‘"*00023. Borda’s agrees within 0*'**00079 with 
M. Biot’s; and Capt. Kater’s, so transferred, holds very nearly 
a mean between the two, but approaches rather nearer to 
Biot’s than to Borda’s. 

Nov. 22.—W. A. Mackinnon, Esq. was admitted a Fellow 
of the Society. 

A paper was read, entitled, ** On a peculiarity in the struc¬ 
ture of the ductus communis choledochus and of the pancreatic 
duct in man; by John Davy, M.D. F.R.S.” 

The peculiarity noticed by the author, consists of a valvular 
apparatus formed by delicate angular processes of the mucous 
coat of die lower part of the ductus communis choledochus and 
of the pancreatic duct; which he detected by slitting open 
these tubes under water, and washing off the adhering mucus. 
The effect of this structure is to prevent any retrograde mo¬ 
tion in the fluids conducted by these tubes: and although a 
very delicate probe may be made to descend through the ducts 
with facility, its passage in the opposite direction is arrested 
by the saccidi which are formed by the processes of the inner 
membrane. This structure is not met W 4 th either in the sheep 
or in the ox, in which animals there is no junction of the bi¬ 
liary and pancreatic ducts. 

Another paper by Dr. Davy was read, entitled, “ Observa¬ 
tions oti the action of the mineral acids on copper, under dif¬ 
ferent circumstances.” 

In prosecuting the researches into the slow operation of 
electro-chemical agency on the alloys of copper, which was 
the subject of his former paper published in the Philosophical 
Transactions, the author was induced to examine the action 
of the mineral acids on copper, under different circumstances. 
When atmospheric air was excluded, dilute sulphuric add, 
into which a bar of polished copper was immersed, had dis¬ 
solved at the end of three months only a very minute quan¬ 
tity of that metal, and the bar was slightly tarnished with the 
black oxide of copper. A similar result was obtained with 
dilute muriatic acid; but dilute nitric acid dissolved a larger 
portion of the metal, and the bar was encrusted with black 
oxide. When the vessels in which similar experiments were 
made, were covered only with glass, so as to retard evapora- 
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tion but not to exclude the air, at the end of eight months 
the sulphuric acid was found saturated with copper, and the 
bar covered with a thin crust of black oxide. With nitric 
acid there was also a considerable deposition of protoxide of 
copper on the bar, together with a little crystallized sub¬ 
nitrate, and a very minute quantity of metallic copper. With 
the muriatic acid, depositions similar to those with the nitric 
acid took place, the submuriate being very abundant, and cry¬ 
stallizing as in Ae native specimens of this mineral from Peru. 

The author considers the complicated results produced by 
the presence of atmospheric air as referrible to electro-che- 
mic^ action, arising from the reaction upon each other of 
the combinations formed. 

A paper was likewise read, entitled, “ On the structure of 
the knee-joint in the Echidna setosa and the Ornithorhynchus 
paradoxus; by G. Knox, M.D.F.R.S. E., communicated by 
Sir James MacGregor, F.R.S.” 

After a short review of the labours of comparative anato¬ 
mists on the animals which are the subject of this memoir, the 
author describes a peculiarity of structure which was discover¬ 
ed by his brother in the knee-joint of the Echidna^ consisting 
of an extension of the ligamentum adiposim, or re-duplica- 
tion of the synovial membrane transversely across the whole 
joint, dividing it into two cavities which have no distinct com¬ 
munication with each other. The articular surfaces of the up¬ 
per cavity are the patella and the anterior portions of,the con¬ 
dyles of the os femoris, while the lower are formed by the in¬ 
ferior and superior surfaces of these condyles, the upper sur¬ 
face of the tibia, and the semi-lunar cartilages. In the Omi- 
thorhymhus paradoxus^ the double fold of the synovial mem¬ 
brane extends only half-way across the joint, thus constituting 
an intermediate link of gradation between the Echidna and 
Man, in whom the ligamentum adiposum is wholly within tlie 
joint. 


Nov. 30.—At the Anniversary Meeting of the Royal So¬ 
ciety on St. Andrew’s day,—after the names had been read of 
all Members deceased in the preceding year, and before the 
Medals were delivered, Mr. Davies Gilbert (President,) ad¬ 
dressed the Society to the following effect: ' 


Among the names now read, that of His Royal Highness 
the Duke of York demands our first attention. 

We have in common with the whole nation to deplore the 
loss of an illustrious personage, who has rendered most es¬ 
sential services to his country by discharging the duties of a 
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high military office during a period more arduous than any 
other in thb modern history oi‘ Europe. But on topics so re¬ 
mote from our habitual pursuits it would be useless for me to 
dilate. Justice is done to His Royal Highness by the high 
station which his memory holds in the opinion and in the esti¬ 
mation of the public. 

We have also to lament the loss of two of our Fellows, con¬ 
nected with the Society in tlie relation of Vice Presidents— 
the Earl of Morton, and the Bishop of Carlisle. 

The first,—^in addition to his own merits possessing a strong 
hereditary claim to our regards, as the descendant of Lord 
Morton who presided over the l^ciety about sixty years ago, 
—assisted in our labours; and contributed his aid, with Lord 
Macklesfield and other distinguished persons, in 1752, to as¬ 
similate our Style or Calendar to that used by the continental 
nations of Europe. To the individual of whom death has now 
deprived us, we owe much gratitude for his uninterrupted 
countenance and attention during a long series of years: and 
in the Transactions for 1821 will be found a communication, 
by Lord Morton, of a curious fact in physiology. 

Dr. Samuel Goodenough, late bishop of Carlisle, has ever 
sustained the character of a sound and elegant scholar. En¬ 
trusted with the education of distinguish^ personages, and 
having qualified them for the first situations in die state, he 
fairly and honourably ascended to the summit of ecclesiastical 
preferment. To classical and theological learning. Dr. Good- 
enough added a veiy intimate knowledge of natural history, 
as is manifested by a communication to the Linnean Society, 
where his labours have thrown a steady light over an exten¬ 
sive genus of aquatic plants, left by all former botanists in ob¬ 
scurity and contusion. The memory of Dr. Goodenough will 
long be cherished with affection and with esteem by ml who 
had the honour of his acquaintance either in his public or in 
his private life. 

If it were usual to advert in a particular manner to each 
Member of whom the Society has been deprived within the 
last year, there has not been read perhaps the name of a 
single person, on whom one might not dilate with a melan¬ 
choly pleasure and satisfaction.—Mr, Canning, pre-eminent 
throughout the world; The Bishop of Winchester, senior 
Wrangler of his year, and tutor to Mr. Pitt; Mr. Cline; 
The Marquis of Hastings; The Duke of Gordon ;--all men of 
literature or science. But as these and other individuals have 
not been connected in any peculiar relation to the Society, nor 
shared in its labours, we have only to mention them with re- 
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gret.—Colonel Beaufoy may be considered an exceplion. That 
gentleman is well known to have devoted his time and attention 
to practical astronomy; and having confined himself to certain 
departments, in these he is said to have greatly excelled. His 
observations of stars occulted by the moon, and of eclipses 
of Jupiter’s satellites, are believed to form the most complete 
series any where to be found; and such observations are very 
essential for completing the theories of these respective bodies. 
—And here it is not irrelevant to mention, that, by die libera¬ 
lity of his son, (professionally engaged in other pursuits and in 
other countries,} the instruments so well used by Col. Beaufoy 
are now bestowed on the Astronomical Society. 

Two Fellows of the Society demand, however, our special 
notice—The Rev. Abram Robertson, and The Rev. John 
Hellins. 

Dr. Robertson first appeared in the town of Oxford as a 
practitioner of medicine: but his abilities and mathematical 
attainments soon attracted notice. He was induced to be¬ 
come a member of the University; was admitted into orders; 
received a chaplainship of Christ Church; and became lec¬ 
turer in geometry, first to the College, and afterwards to the 
University. In due course Dr. Robertson became professor 
of mathematics, and finally astronomer at the Radclifie Ob¬ 
servatory. We have in our Transactiofis various proofs of 
Dr. Robertson’s diligence and abilities. Two papers “On a 
demonstration of the laws given by Sir Isaac Newton for ex¬ 
panding a binomial.” This expansion, justly esteemed of the 
utmost importance as the foundation of every other, and as 
developing the whole system of fluxions, has received various 
elaborate demonstrations, the great author having simply con¬ 
tented himself with the annunciation.. Among those of the same 
date none are more clear or satisfactory than the one given by 
Dr. Robertson: nor does it detract from his merit, that sub¬ 
sequently others have been devised in the general expansion of 
functions, more concise, and perhaps more immediately urgent 
of conviction on the mind. We have a third paper “On 
the precession of the equinoxes.” A fourth, showing “ A di¬ 
rect method of computing the excentric from the mean ano¬ 
maly.” And a fifth, demonstrating “A theorem in spherical 
trigonometry, ^en by the late Dr. Maskelyne.” But the 
great work of Dr. Robertson is his Treatise on Conic Sec¬ 
tions following the geometric method of Apollonius among 
the andents, and of Hamilton in our own times, by deriving 
ail the properties from tlie cone itself. As an academic book 
for the instruction of young men this may well be stated as too 

extensive. 



Rental Society. 55 

extensive, and requiring more time than can now be allotted 
to any orie branch of mathematical science. As a monument 
to the author’s fame, it promises to remain for ages. 

The Rev. John Hellins was one of those extraordinary men, 
who, deprived of early advantages, have elevated themselves 
by the force of genius and of industry to a level above most 
persons blessed with regular education. Mr. Hellins at one 
time computed for the Nautical Almanac. He afterwards 
assisted at Greenwich. And what is now perhaps almost un¬ 
known, he furnished the late Mr. Windham with all the calcu¬ 
lations and tables on which that gentleman brought forward 
his new military system, as minister of war, in 1,806. Mr. 
Hellins applied himself with great industry to some of the 
most useful branches of pure mathematics. No less than nine 
communications appear in our Transactions. On the sum¬ 
mation of series.”—“ On the conversion of slowly-converging 
series into others of swifter convergency.”—“ On their appli¬ 
cation to computing of logarithms, and to the rectifying of 
circular arcs.”—“ On the roots of equations.” And in 1798, 
“ On a method of computing with increased facility the plane¬ 
tary perturbations:” for the last he was honoured with your 
Copley medal. Retired to a small living in Northampton¬ 
shire, Mr. Hellins became a pattern of philosophic calmness 
and content 

Far from the madding crowd’s ignoble strife. 

His sober wishes never learn’d to stray. 

He seems to have said 

Curtatis decitnis, modicoque beatus agello, 

Vitam secrete in rure quietus agam. 

I have known Mr. Hellins above forty years, and I can testify 
to his virtues. It once happened that, through the late Dr. 
Maskelyne, I had nearly obtained for him the Observatory at 
Dublin. The failure cannot however be lamented, since 
Brinkley was appointed in his stead. 

Although death has deprived us of several eminent persons 
at home; yet undoubtedly the greatest loss to science must be 
sought for this year in our foreign list. We find there the 
names of Bode, of Volta, and of Jla Place. 

Professor Bode is known to every one by his magnificent 
Caelestial Atlas in twenty large plates, containing 17,000 stars 
laid down and catalogued with a degree of accuracy unknown 
to former times; and with an elegance and beauty that may 
never be excelled. This book appeared about thirty years 
ago; and the author is said to have employed himself up to 
very recent times in the cultivation of his favourite science. 
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and in giving to the public some books explanatory of the ele¬ 
ments, and others more profound; but all in a language little 
known in this country. He has now departed this life full of 
years, and with a repfllation commensurate with his age. 

Professor Volta has enjoyed the rare and enviable felicity 
of founding a new science. Mr. Galvani had indeed observed 
the extraordinary effects of peculiarly modified electricity, in 
exciting the nerves and muscles of frogs: but misled by the 
physiological hypothesis of a nervous fluid acting interme¬ 
diately between the sentient principle and the material frame, 
he hastily concluded that the nervous fluid was now within his 
reach; and the appearances were denominated Animal Elec¬ 
tricity. Nor can we perhaps justly blame Galvani for the 
generalization that he had formed. Volta himself adopted it 
for some time, as appears from his paper communicated in 
1793 : but further experience convinced him that the whole 
might be explained by electricity chemically produced; and 
this opinion has been satisfactorily demonstrated by the in¬ 
vention of his pile. Mr. Volta communicated a paper to the 
Royal Society as early as the year 1782, “On a method of 
detecting minute quantities of electricity.” In 1791 he was 
elected a Fellow on the Foreign list. And in 1793 Mr. Volta 
transmitted to the Royal Society, through Mr. Cavallo, the 
account of Mr. Galvani’s discoveries and of his own; wiiich 
obtained for him the reward of your Copley medal. And in 
1800 the Transactions were again enriched by a paper from 
Mr. Volta “ On the electricity excited by mere contact.”— 
To pursue the history of Voltaic or chemical electricity any 
further, would be to detail the successful labours of our own 
countrymen. Here the pile has been modified into the much 
more convenient and efficient form of the plates and trough 
which, in the hands of Sir Humphry Davy, have produced 
effects equally astonishing and important: and enlarged by 
the gentleman who now sits on my left hind**, the plates have 
exhibited such energies as were previously not even contem¬ 
plated. Galvani has not affixed his name to the science of which 
he is in a great degree the parent, and which has continued 
to exercise his genius up to the extremity of a long life: but 
he has had the satisfaction of witnessing the continually in¬ 
creasing brightness of a flame first kindled by himself, and 
which he has never ceased to fan. 

1 now approach La Place. But it cannot be expected that 
I should give more than a very slight sketch of diis extra¬ 
ordinary man. 

La Place appears to have commenced his illustrious career 
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in consort with a philosopher distinguished by the sagacity 
which enabled him to seize the clues leading lo all the recesses 
of modern chemistry, by the indefatigable ind ustry and acumen 
exerted in exploring every chamber of the labyrindi, and by 
the unfortunate period in which his lot was cast: a period 
devoted to an unrestrained action of the worst passions of the 
human heart,—which could have alone arrested, by a violent 
death, the progress of Lavoisier. Deprived of his friend and 
associate in chemical pursuits, La Place appears to have de¬ 
voted the whole energies of his powerful minid to a science the 
most abstruse and difiicult, but the most subl ime of all that are 
placed within the reach of human intellect. Astronomy, so 
far as two bodies were alone concerned, had attained absolute 
perfection by the discoveries of Kepler antd by the demon¬ 
strations of Newton. 

The elliptic orbits, areas proportional to the times, and the 
squares of the periods, as the distances cub-ed, left nothing to 
be desired. But when the regular motion of a heavenly body 
round its primary is disturbed by a third, the circumstances 
are widely different Sir Isaac Newton had indeed sufficiently 
shown that the principles of gravity and i’nertia were adequate 
to solving the problems of three bodiefi: but in a field so 
vast, the exertions of no one man, not even those of Newton, 
were sufficient for its entire cultivation. The labour of others, 
—of Bernouilli, of Clairaut, of Euler, of’ Mayer, of La Place, 
were required in aid; but still pursuing' the system and plan 
dictated by their great master. 

To describe the first important discovery of La Place, it 
will be necessary to premise some particulars. The problem 
of three bodies requires, From the momentary direction and 
intensity of the disturbing force, expressed in the generality 
applicable to all parts of the orbits, to* infer the efiects pro¬ 
duced (through the medium of integradon) in any finite time. 
It is probable that no effort of the human intellect could 
ever have attained this object, but for the expedient of im¬ 
puting to the orbit a physical existence, and consequently a 
liability to variation in all its parts. The larger axis equal to 
twice the mean distance, the lesser axis indicative of the ex- 
centricity, the line of the apsides, and the inclination of the 
orbit and the nodes in respect to the orbit of the disturbing 
body. All these variations are expressed by expansions the 
most elaborate and complicated. But La Place has the glory of 
discovering, that after including every term of the expansion 
which involves the second powers of the cxcentricities^ the 
larger axes, and consequently the mean distances, remain un¬ 
changed. All the larger terms in expanded series indicative of 
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perturbations re'^stablish themselves in short intervals: but 
others of less ma^itude are extended by the peculiar form of 
their coeificients tli rough periods extremely long. Those mea¬ 
sure what had previously been termed secular equations, sup¬ 
posed to vary as the squares of their distances from some as¬ 
sumed epoch. Since the Mechanique Celeste has enlightened 
the world, empirical equations have disappeared; and others 
corresponding with the true principles of rotary movements 
have assumed their place. Among these, as similar in their 
nature, may be included the two great equations of Jupiter 
and Saturn, each corresponding to the attractive power of the 
other planet, as is ascertained by the periods and distances of 
their satellites. 

Descending to the peculiar system of our earth. La Place has 
deduced from gravity all the complicated inequalities of the 
lunar movements, and some of these involving the distance of 
the sun in comparison with that of the moon. The solar pa¬ 
rallax has been derived from the lunar, with a degree of 
accuracy greater than can probably be obtained from obser¬ 
vations on Mars, or even from that rare phenomenon, a 
transit of Venus. 

Arrived at the earth itself, this illustrious philosopher has 
investigated with peculiar care the precession of the equinoxes, 
—an element of the utmost importance in all astronomical re¬ 
searches, caused partly by a displacement of the ecliptic from 
planetary attraction; but in a much greater degree by the 
attraction of the sun and moon on the oblate figure of the 
earth: the compression entered therefore as a main ingredient 
into these inquiries, to be considered under every probable 
variation of internal densities. The theory of compression has 
been perfected by La Place: but data were still wanting to re¬ 
concile all the anomalies caused by depositions or formations 
dependent on causes, to us, apparently fortuitous. These 
data, we hope, are either now attained, or at the least brought 
within our reach, by the ingenuity and perseverance of a gen¬ 
tleman who hears me ♦, in adapting to practical use the re¬ 
ciprocating property in pendulums between the axis of sus¬ 
pension and the centre of oscillation; a property long known, 
but never before applied. And by the unhoped-for accuracy 
recently attained in geodetical operations, by the use of mea¬ 
sures possessing witnin themselves the power of adjustment 
for heat and cold, under the care of that distinguished indivi¬ 
dual who is at this moment conducting the trigonometrical 
suiVey of Ireland f. 
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The attention of our great philoso})her was by a natural pro¬ 
gress carried on to a consideration ol‘ the tides, which ex- 
Jiibil plifcnonicna in apparent direct opposition to their cause; 
and wliich remained utterly incapable ol‘ solution till the dis¬ 
coveries of Newton disclosed the powers of centrifugal and 
centripetal forces. La Place, in the invcsligation of this most 
interesting, curious, and important problem, lias not only taken 
into account the dcclinatiuns and parallaxes of both the great 
luminaries, but also the oscillations of fluids in transmitting 
motion as connected wdth their depths. And hence he has 
been enabled to form a probable conjecture respecting the 
depths of our great oceans. From investigating the laws of 
Nature as dis})layed by the heavenly bodies. La Place de¬ 
scended to a subject not less difHcult or intricate,—tlie action 
of particles on each other in capillary attraction, and in the 
transmission of sound. And in a separate work he has ex¬ 
hausted, by the most ingenious expedients, a subject scarcely 
less profound than cither of the former,—the doctrine of pro¬ 
babilities. I do not notice separate memoirs and communi¬ 
cations to Societies, most of which are embodied in his subse- 
ejuent works. He is said to have contemplated a rigorous 
mathomaticjil survey of the atomic theory, as developed by 
definite proportions. But the fate common to humanity has 
interposed. La Place has lived sufficiently long for his own 
fame: but no extension of his life would have satisfied the 
expectation or the demands of science. The time is not ar¬ 
rived, nor can 1 presume to assign to this extraordinary man 
his rank among those that ai e no more. Yet, speaking from 
this place and on this occasion, 1 wall sa}', that Newton holds, 
and ever must hold, the highest station in the fane of philo¬ 
sophical renown. That to him 

Non viget quicquam simile aiit secundum. 

But although the second niche must remain unoccupied, yet 
one approximating to that of Newton will hereafter become 
the elevated station of La Place. 

On delivering the Itoyal Medal for Sir Humphry IXavy. 

It is with feelings the most gratifying to myself, that I now 
a})proach to the award of a Royal medal to Sir Humphry 
Davy; and I esteem it a most fortunate occurrence, that this 
aw'ard should have taken place during the short period of my 
liaving to discharge the duties atUichcd to the office of Pre¬ 
sident ; having witnessed the whole progress of Sir Hum¬ 
phry Davy’s advancement in science and in reputation, from 
Iiis first attempts in his native town, to vary some of Dr. Priest- 
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ley’s experiments on the extrication of oxygen from marine 
vegetables, to the point of eminence which we all know him 
to have reached. 

It is not necessary for me more than to advert to his dis¬ 
covery of nitrous oxide; to his investigation of the action of 
light on gases; on the nature of heat; to his successful dis¬ 
crimination of proximate vegetable elements; nor to his most 
scientihe, ingenious, and useful invention, the safety-lamp,—an 
invention reasoned out from its princij)les, with all the accu¬ 
racy and precision of mathematical deduction. 

The particular series of discoveries for which the Royal 
medal has been awarded, arc those which develop the relation 
between electricity and chemistry. 

Soon after Sir Humphry Davy had been seated at the 
Royal Institution by an invitation from Count Run)ford, an 
invitation founded on his first production,—A paper on the 
nature of heat,—our late President began his experiments and 
investigations on electric chemistry: a most powerful Voltaic 
apparatus was fortunately placed at his disposal; and in his 
hands electric chemistry soon became the most imjmrtant 
branch of practical science:. important from its immediate 
energies and powers; but much more so from the general 
laws of nature, which it has laid open to our view. 

A new acidifying principle, or supporter of combustion, was 
discovered, possessing the same negative electric properties as 
oxygen. Muriatic acid disclosed its I'eal composition. The 
oxymuriates were transferred to their })roj)er class. The 
alkalies w’ere reduced into metals; and the earths were proved 
to be similar oxides. But in the progress of these experi¬ 
ments a discovery was made, surpassing all the wonders attri¬ 
buted to alchemy. Three basins w'ere arranged in a straight 
line, each containing water, and to the middle basin some 
neutral salt was added. The three were connected by moist¬ 
ened syphons jof asbestos: the opposite piles of a Voltaic bat¬ 
tery were then ajiplied to the extreme vessels; and in a short 
time the neutral salt disappeared from the middle basin, and 
its constituent parts were found separated; the acid attracted 
to the positive pile of the battery, the alkali to the negative. 
This astonishing result, followed up by other experiments, 
led to the conclusion that chemical energies may be increased, 
diminished, or even inverted, by the superinduction of electric 
powers homogeneous with or dissimilar from their own. This 
metastasis in the hands of physiological inquirers promises to 
conduct them to discoveries of the utmost importance in the 
functions of life. I flatter myself that it is now actually in 
such hands. 
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The principle of varying or modifying chemical energies 
by those of electricity has been applied by the invention, in a 
manner the most philosophical, and on a scale the most ex¬ 
tensive. 

The copj)er sheathing of ships and vessels had been found 
to corrode in the short period of a single voyage, being con¬ 
verted into an oxide through the medium of some acid, or at 
least of a decompounded substance, occupying the negative 
extremity of the electric scale. The copper must therefore be 
positive in respect to tbe body decomposed or attracted. A 
reference was made by the Government to the Royal Society, 
with the hope of discovering some remedy for this most serious 
evil. Grounded on a perlect knowledge of chemical and of 
electric powers, it immediately occurred to the illustrious dis¬ 
coverer of their relations one to the other, that if a substance 
more positive than copper, and in contact with it, could be 
exposed to the corroding action, that the copper would, by 
induction, be rendered less positive, and therefore indisposed 
to combine with any other negative body. 

Experiments the most satisfactory were then made on a 
small scale; and in consequence of their success, plates of 
zinc, and afterwards of iron, were applied to ships’ bows; and 
the copper has been fully and completely protected. The 
theory and the experiments have been confirmed in the most 
ample manner. A defect has indeed occurred in practice, from 
the over success of protection. The induction of negative 
powers to the copper has gone too far; they have caused it to 
act on the compounds in an opposite direction, by attracting 
to itself the earths and alkalies, thus affording attachments to 
the marine vegetables which the copper was intended to pre¬ 
vent. This appears to me, however, susceptible of a cure. 
I am sufficiently advanced in years to remember the American- 
rcvolution war. Ships were then first sheathed with copper: 
they were }>reserved clean from weeds, nor was the copper 
corroded: but the ships were fastened together by iron bolts, 
and these, to the utter astonishment of every one, decayed; and 
the ships became unable to sustain the ordinary straining in 
gales of wind. For some time the effect could not be traced 
to its cause, for galvanism was then unknowm; but at last 
bolts made of bronze were substituted for those of iron, and 
immediately the copper failed. When the theory has therefore 
been modified by experience on the principle of these empiric 
trials during the American war, I cannot hesitate in predicting 
complete practical success; with full glory to the illustrious in¬ 
dividual who deduced the practice from theory, and with ample 
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advantage to all those who may then bring the practice into 
beneficial use. 

Sir Humphry Davy having last year communicated a pa¬ 
per to the Society in continuation of his former inductions and 
generalization on chemical and electric energies, there cjinnot 
be a doubt but that the only obstacle against his then re¬ 
ceiving a Royal medal, on the first occasion that the Society 
liad it to bestow, was his occupying this chair. That obsta¬ 
cle, unhappily for science, no longer exists; and the Royal 
Society take this earliest opportunity of testifying their high 
estimation of these talents and of these labours which all l^u- 
rope admires. We trust and hope, although our late President 
has been induced by medical advice to retire from the agitation 
of active public stations, that his most valuable life will be long 
spared; and,that energies of mind may still be displayed to 
this Society and to the civilized world, equal to those which 
have heretofore rendered immortal the name of Davy. 

On delivering the Medal for M. Stkuve. 

In no science has progressive dilatation and expansion 
been equally manifested as in astronomy. Limited at first to 
observing the phases of the moon; to conjecturing the re¬ 
turn of eclipses after certain periods; to arranging religions 
festivals, or the times lor agricultural labour by the heliacal 
rising and setting of stars,—it has ultimately extended to 
these stars themselves. 

A most eminent individual of our own times may be consi¬ 
dered as the parent of sidereal astronomy. The late Sir Wil¬ 
liam Herschel, having doubted the extent of the solar system, 
leapt boldly beyond its comparatively narrow bounds, and 
laid open to our view suns mutually revolving round each 
other at distances from whence the orbit of the earth can 
subtend no more than a physical point. The same piercing 
eye distinguished between clustered stars, and spaces shining 
from collections of nebulous matter, tlestined perhaj)s in the 
course of ages to condense into a more solid form. 'J’hese 
sublime pursuits are now actively continued, 1 am most happy 
to say, in our own country by a son worthy of such a father, 
and by a gentleman who, uniting energy, ability, and perse¬ 
verance, allows no one to run before him in whatever he un¬ 
dertakes *. 

The same subject is also investigating on the continent of 
Europe, with the attention and assiduity that it so wcjl de- 
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serves, especially by M. Struve, director of the Observatory 
at Dorpat. I laving obtained the use of a powerful refracting 
telescope, this indefatigable astronomer has, in the short space 
of four years, alone and unassisted, produced this work,—A 
Catalogue of Double and Multiple Stars, to the amount of 
3063 stars, “ CataUyr^iis Notnis Stellarum DupUcium ci MuUi- 
plirium” —all laid down with an accuracy commensurate to 
the great labour and attention bestowed on them. The Royal 
Society have not hesitated in marking with their highest ap¬ 
probation such labour, such attention, and such ability, dis¬ 
played by an individual who has thus established strong claims 
for gratiiiule on the astronomical w'orld, and from a continued 
exertion of whose energies much more may with confidence 
be expected. 

Oh delivering the Copley Medal to Dr. William Prout. 

The science of chemistry, like that of astronomy, may 
reckon its difl'erent periods and distinct elevations. The de¬ 
composition ol‘ neutral salts; the discovery of gases; the de¬ 
composition of water; the a})plication of voltaic energies, by 
the skilful hands of our late President; the atomic theory, 
with definite pro})ortions. But nature is inexhaustible, and 
much more remains to be done. Although the ultimate ele¬ 
ments of animal and vegetable substances are known to be 
few; yet their proximate elements, produced by unions of tlie 
Ibrmcr in difierent proportions and in different manners, con¬ 
tinue indefinite. Besides the amylaceous, the saccharine, and 
twenty other principles widely diffused through the vegetable 
kingdom, there remain the essential oils and specific secretions; 
each resolvable into the lew ultimate elements, and so readily 
changing the Proteus-like appearance of their proximate forms, 
as to bailie all but the most delicate and refined attempts to 
investigate their real properties and discriminating qualities, 
—qualities induced through the agency of life, and perhaps 
involving substances not subservient to the laws of gravity 
and inertia; the essential attributes of ordinary matter. 

Much progress has indeed been made in separating parti¬ 
cular substances from their combinations with others, to the 
great improvement of pharmacy and medicine. 

But the Royal Society have viewed with peculiar satisfaction 
a new and accurate mode of analysis described by Dr. Prout, 
and founded on the most evident and simple principles; pro¬ 
mising not merely to disentangle any one particular combina¬ 
tion, but to afford an insight into all the products created by 
living chemistry. They Jmve hastened, therefore, to stamp 
w'ith the highest, mark of their approbation, as well the mode 
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of analysis itself, as the specimens of what, in the hands of 
Dr. Front, it has already performed: and not doubting, but 
that by the exertion of such talents, such ingenuity, and such 
labour, their satisfaction will from year to year be continually 
increased. 

On delhx’rhig the Copley Medal to Lieutenant Henry Foster. 

Of all the accidental discoveries ever made by man, the 
most unexpected and Extraordinary, as well as most useful 
in its consequences, appears to have been the magnetic needle. 
No one could have thought it within the range of possibi¬ 
lity to devise any plan, by means of which a ship in the midst 
of a wide ocean, surrounded with perfect darkness, and tossed 
by the winds and by the waves, might yet be able to ascertain 
its course with the same certainty as in open day, and under 
circumstances the most favourable. Yet the simple experi¬ 
ment of a child floating a magnetized needle on a cork, directly 
led to this important discovery. The variation must, without 
doubt, have been immediately observed. Columbus is said 
to have first noticed, and with astonishment and dismay, that 
the variation increased as he proceeded on his great voyage of 
discovery tow'ards the West. Magnetism, a subject at once 
so curious and so useful, was attended to with such care, that 
the secular change of variation in the same place did not long 
escape notice. The dip was early known; and more than a 
century ago observations were made on the daily change of 
direction, and on a supposed relation which it bore to the a[)- 
pearance of northern lights, and to other natural phajnomena. 
Nor were theories wanting:—some utterly gratuitous, as that 
conjectured by the celebrated Dr. Halley, who supposed arbi¬ 
trary points of attraction, and an internal earth or revolving 
nucleus. Other theories, although given by less eminent men, 
appear to be more conformable to the true principles of gene¬ 
ralizing by induction; as that quoted by Mr. Foster, from 
Derham in his Physico-theology. But the accuracy of modern 
experiment was wanting. The method of counting vibrations 
to ascertain intensity had not then occurred; nor were instru¬ 
ments, in all probability, to be procured that were accurately 
made, or of much delicacy of motion. In recent times, and 
by a member of this Society *, we have seen the local iittraction 
of ships compensated on the most scientific principles; terres¬ 
trial direction neutralized; and the line of action, at least of 
diurnal variatiqn, ascertained. 

And we have seen phaenomena little less astonishing than 

^ Mr. Barlow. 

till' 
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the one displayed by the original discovery of magnetism itself, 
in the coniiefction that it bears to electricity and in the induc¬ 
tion from rotary motion. It was important, however, that 
experiments should be repeated in different places, and espe¬ 
cially in those which arc most difficult of access, but situated 
near to the magnetic pole. 

Lieutenant Henry Foster, well known to this Society by 
the cooperation he afforded to Captain Basil Hall in deter¬ 
mining the number of vibrations made by an invariable pen¬ 
dulum near the equator, and at several other stations; having 
shared in the dangers of Captain Parry’s second voyage, 
eagerly seized the oppoi’tunity afforded by a winter residence 
at Port Bowen, on the eastern side of Prince Regent’s Inlet, in 
lat. 73° 14-', to ascertiun the rate of an invariable pendulum, 
to conduct an elaborate course of experiments on magnet¬ 
ism ; and in addition to these, observations on refraction. 

One is utterly astonished at the magnitude of these labours, 
and at the accuracy and care with which they were conducted, 
(as is manifest from internal evidence,) in a situation where 
ct)mfort and ease were unattainable, and where peculiar dif¬ 
ficulties presented themselves at every step. It is impossible 
for me to give an abstract of Mr. "Foster’s most ample and 
detailed communication: I must refer every scientific inquirer 
to the paper itself. Among its important contents are:—The 
amount and times of daily variation attributable of course to 
the sun, but including in one series the action apparently 
caused by the moon.—The line on which a needle being di¬ 
rected the daily variation ceases.—A refutation of the supposed 
connection between tremors of the needle and aurora borealis. 
—The amount and times of daily variation in the dip; with 
a deduction from thence, according to the known law of the 
cosines, to the periodical change in horizontal intensity.—And 
a legitimate conclusion from all these facts, that the magnetic 
axis of the earth may probably describe a small curve, com¬ 
pounded of circles attributable to the sun and moon, of two 
or three minutes’ radius round its mean place, which will solve 
the cliangc of dip, of diurnal variation and of horizontal inten¬ 
sity ; and may account for the secular variation in a manner 
similar to that which explains the precession of the equinox. 

The Royal Society are of opinion that they do no more 
than strict justice, in awarding their Copley medal to the au¬ 
thor of these observations and deductions; and not without a 
hope that by so doing, public attention may be more strongly 
drawn towards an officer possessing such abilities, energies, 
and preseveraiice *. 

* Never were expectations more spcccfily or more amply gratified; for 

on 
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After the delivery of tlie Medals, the Society proceeded 
to the election of a Council aiul Officers for the year ensuing; 
when on examining the lists, the following was Ibuiid to be 
the state of the ballot: 

Members of the old Council to continue.—Davies Gilbert, 
Esq. M.P. Capt. Francis Beaufort, 11.N.; Jolin George 
Children, Esq.; Sir Humphry Davy, Bart.; John F. W. 
Ilerschel, Esq. M.A.; Sir Everard Home, Bart. V.P.; 
Capt. Henry jKater, V.P.; John Pond, Esq. A.ll.; William 
Prout, M.D.; William Hyde Wollaston, !M.D. V.P.; Thomas 
Young, M.D. Foreign Sec. 

Members of the Society chosen into the Council.—Francis 
Baily, Esq.; The Rev. William Buckland, D.D.; Charles 
Lord Colchester; John Wilson Croker, Esc[.; William Henry* 
Fitton, M.D.; The Rev. Edmund Goodenough, D.D.; John 
Guillemard, Esq.; John Ayrton Paris, M.D.; Peter Mark 
Roget, M.D.; Capt. Edward Sabine, Roy. Art. 

Officers for the ensuing year: 

President: Davies Gilbert, Esq. M.P.— Treasurer: Capt. 
Flenry Kater.— Secretaries : Peter Mark Roget, M.D.; Capt. 
Edw. Sabine. - 

ASTRONOJITCAL SOCJETY. 

Nov. 9.—Mr. Daily presented a paper “ On the right ascension 
of y CassiopecE." As this paper is a short one, and of an interesting 
nature we shall give it nearly in the words of the author: 

“ On comparing the Catalogue of Stars, recently published by 
this Society, with the Catalogue of 100 principal fixed stars given 
by Mr. Pond, at the end of the Nautical Almanac for 1829, I was- 
struck (he saj's) with the considerable difterence which appears in 
the Al of y Cassiopem: Mr. Pond making the Ai of that star up¬ 
wards of one second (in time) more than the Catalogue printed by 
this Society. At first I imagined that some error might have crept 
into the calculations of the Society’s Catalogue, notwithstanding 
they were made by two computers, independent of each other, and 
afterwards revised by our indefatigable secretary, Mr. Stratford. 
I therefore, for my own satisfaction, went through the whole com¬ 
putations myself, and was pleased to find that there was not the 
slightest difference in the results. 1 next reduced the whole of the 
observations of that star made by Mr. Pond at the Royal Observa¬ 
tory at Greenwich, and found them to agree very nearly with the 
result, deduced by Mr. Taylor, who makes the mean of 10 ob¬ 
servations to be = O''46™ 18",23 reduced to Jan^*. 1,1825: whereas 
the Society’s Catalogue gives only 0** 46™ 12*, 13 on January 1, 
1825; being a difference, as already stated, of l',l. Bradley has 

on the very day that the medal was delivered, His Royal Highness the 
Lord High Admiral was graciously pleased to advance Mr. Poster to the 
situation of a commander, and to assign Iiiin a ship for a voyage of scientific 
investigations iu the Southern hemisphere. 
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5 observations of this star, and Piazzi has 46. It is scarcely possi¬ 
ble that Bradley should be in error one second of time: and still 
less probal)lc that the mean of 46 observations by Piazzi should be 
erroneous to such an amount. The result of Bradley’s observations 
(after allowing for the ettbct of precession) differs 8",5 in space 
from those made by Piazzi: which quantity, divided by 4.5 (or the 
interval of years between the two observers), will make the annual 
proper motion of the star, if it really have any, about 0",19 in 
space. But, this is not confirmed by the recent observations of 
Mr. Pond; and wc must look elsewhere for a solution of the diffi¬ 
culty. That the position of a star of the third magnitude should 
be so undecided at the present day that its JB. cannot be satisfac¬ 
torily depended on, to a second of time, does not speak much in 
favour of modern astronomy ; and shows us that a great deal still 
remains to be done towards establishing the fundamental parts of 
the science. ^ ^ Amongst other suggestions 1 liave imagined that it 
might arise from a typographical error; and, in fact, if we sup¬ 
pose a misprint of 10'' in the /R of y Cassiopea; in Piazzi’s Cata¬ 
logue, that is, if we read jR=l 1° 1P 17",6 instead of 11° 11' 7",6, 
the whole difficulty will vanish, and the results of the observations 
of Bradley, Piazzi, and Pond, will agree to the greatest exactness. 
But, w'e are scarcely w'arranted in making such an alteration with¬ 
out a reference to the original observations. Some suspicion how¬ 
ever is excited that the printing is not strictly correct, from the 
circumstance that Piazzi considers the annual proper motion in 
Al, as deduced from Bradley’s observations, tobe = 0j which 
would agree with the amended reading as here suggested : but 
which does not accord at all w'ith the present reading in the Cata¬ 
logue, since the annual proper motion is, as 1 have already ob¬ 
served, in such case = — 0 ',19. 

Before 1 close these remarks, I wmuld observe that there are also 
differences in the i'R of three other principal stars (besides that of 
|S Scorpii, which is acknowledged to be an error in the Greenwich 
Catalogue) to which 1 am desirous of calling the attention of the 
Society; and for which I can, by no means, account. These are 
^ Ursts Majoris and jS Cephei (both stars of the third magnitude) 
and c Draconisy a star of the fifth magnitude. The two last differ, 
as in the case of y Cassiopece, above a second in time from the Ca¬ 
talogue of Mr. Pond : but ^ Ursa: Majoris differs a.s much as 1*,4. 
The case of this last star is the more remarkable, since the obser¬ 
vations of Bradley and Piazzi correspond with wonderful exact¬ 
ness ; there being a difference of only one second, in spaesy between 
them, after a lapse of 45 years: whereas from the time of Piazzi to 
the year 1825, a period of only 25 years, there appears, from Mr. 
Pond’s observations, to be a difference of upwards of 20". 

“ The whole of the computations relative to the positions of 
these stars, 1 have frec^uentiy repeated, and can assure the Society 
that there is no error in the results as printed in their Catalogue. 
Time only, and further observations, can clear up these apparent 
difficulties.” 

New Series, Vol. 3. No. 13. Jan, 1828. 
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A paper was read “ On double object-glasses; by M. Littrow.” 

The first part of this communication is devoted to the derivation 
of the equations expressing the conditions proposed by Mr. Her- 
schel for the destruction of the aberration of sphericity in a thin 
double object-glass, by the ordinary processes in use among the 
German geometricians for such investigations. The author states 
himself to have entered on this investigation with a view to disse¬ 
minate a knowledge of the theory alluded to in his own country; 
but being induced thereby to resume some former investigations of 
his own, he takes the opportunity to communicate to the Society 
his own principal results. 

Taking for granted the well-known expression of Euler for the 
aberration of a lens of two surfaces, and developing it in descending 
powers of the distance of the radiant point from the lens, he obtains 
expressions, from which, by proper management, and substitution 
of similar quantities for a second lens, he derives the two final equa¬ 
tions (A) and (s) demonstrated by Mr. Herschel. He then pro¬ 
ceeds to the main object of his paper. This may be briefly stated 
to be the embodying of the relations expressive of the refraction 
of a ray through any four spherical surfaces, however situated, 
(provided they have a common axis), in trigonometrical equations, 
in which no quantity is regarded as small, and of course nothing 
neglected. These equations are in themselves sufficiently simple 
when undeveloped, and in that state may very readily be applied 
to determine whether any proposed construction of an object-glass 
really does satisfy the essential geometrical conditions of a perfect 
telescope, by producing a rigorous union of different coloured rays, 
and rays incident on different parts of the object-glass. Accordingly 
the author instances their application to a construction recently 
proposed by a German optician, as of peculiar excellence. In this 
construction the indices of refraction of the crown and flint lenses 
being respectively 1*53 and 1*60, and their dispersive ratio 0*25, the 
thickness of the crown lens 0*01, that of the flint 0, and the lenses 
being supposed in contact, the radii of the surfaces arc 


For the crown.1st surface (convex) 0*69281 

2nd surface (convex) 2*255319 

For the flint.1st surface (concave) I’S-tSOSO 

2nd surface (concave) 5*768005 


Substituting these data in his equations he finds that they satisfy 
sufficiently well the conditions of achromaticity, but that they are 
very far from being entitled to the same encomium when the sphe¬ 
rical aberration is considered. 

But when the question is inverted, and the problem is, not to try 
whether a proposed construction be good or not, but, d priori, to 
determine what is best, the equations in question, though simple 
enough in their trigonometrical form, become complicated by the 
algebraic developments their direct analytical resolution necessi¬ 
tates. Now the essence of M. Littrow’s proposed method is to do 
away with all tliis development, so far as it tends to produce com¬ 
plication ; and after preparing the equations in the most convenient 
manner the case will allow, to substitute for their direct algebraical, 

an 
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an indirsct numerical^ solution, by the well known and ready method 
of trial and‘error, a method perfectly correct in theory as well as 
easy in practice. 

M. Littrow exemplifies this theory by applying it to that parti¬ 
cular case when the indeterminate problem is limited by the condi¬ 
tion of Kliigel, viz. that the refractions at the first two surfaces 
shall be as small as possible, in which case the first or crown lens is 
in fact wholly given, and it only remains to determine the radii of 
the flint. He takes into consideration the thickness of the former, 
but not the latter, lens, and neglects also their distance inter se. 
As a numerical instance, he supposes the indices of refraction 1*53 
and 1*58, the dispersive ratio ^,and the thickness of the crown lens 
one hundredth part of its focal length, when, by applying the pro¬ 
cess described, he finds the following radii: 


Crown lens.. 1st surface (convex). 0‘186823 

2nd surface (convex). 0*608170 

Flint lens .. 1st surface (concave). 0*407996 

2nd surface (concave). 0*4-45808 


Focal length of the compound lens = 1; aperture 0*06495 

M. Littrow, however, is by no means of opinion that the condi¬ 
tion of minimum refraction here assumed is the best, or in any way 
essential to a good object-glass ; only it facilitates calculation. He 
regards it as more advisable to aim at increase of aperture, and for 
this purpose to assume the first or crown lens equiconvex, which 
he affirms to be the condition requisite for the attainment of that 
end. He therefore explains his method of proceeding in this case, 
and applies it to the same numerical data with those last mentioned, 
which give for the final results: 

Crown lens (equiconvex) Radius of each surface.... 1*06 

Flint lens (biconcave) Radius of 1 st surface .... 1*04394 

of 2nd surface..., 3*296512 

Focal length 3*702231 
Aperture.... 0*09973 x focal length 
or nearly -rV of the focal length, being a much larger proportional 
aperture than it has been usual hitherto to give to achromatic 
telescopes. 

The author concludes by stating the reason of his entering into 
these investigations: viz. an application made to him by an artist of 
Vienna. 

A paper was also read from M. Slawinsky, containing the fol¬ 
lowing observations, made at Wilna. (Longitude l'' 41*” 12 * East 
of Greenwich). 

1 . Eclipses of Jupiter's ScUellites, 

Sidereal time. 

1825. Jan. 17 Im. 1 .. 4'* 0'"23‘,7 good observation. 

Mar. 22 Em. 2 .. 8 51 51 ,9 very good. 

Apr. 23 Em. 1 .. 10 44 25 good enough. 

May 5 Em. 1 .. 12 29 38 ,7 very good. 

1826. May 8 Em. I .. 15 31 56 ,1 middling. 

June 2 Em. 2 .. 16 46 0,1 middling. 

1827. Mar. 18 Im. 1 .. 16 1 14,9 a little doubtful. 

Apr. 18 Im. 1 16 46 15 ,2 passable. 

K 2 2. Oceu 
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1825. Apr. 1 


23 

1826. Feb. 15 


16 


1827. Mar. 18 


2. Occultations. 


Sidereal time. 


eLeonis. •.. { 


Im. 10'* 8"’55',2 very precise. 
Em. 11 15 H ,2 a little doubtful. 


Star (mag. 8*9) Im. 11 22 29 exact. 

208 iauri Im. 6 55 58 ,8 good. 

Saturn 

1 st ansa -v r3 11 58,8^ 

1st limb 3 12 8 ,8 >good. 

2nd ansa > 13 14* 48,3 3 

A Librae.Im. 17 4 55 ,9 good enough. 


ZOOLOGICAL SOCIETY. 

We extract from an Address delivered by Mr. Children at the An¬ 
niversary Meeting of ihe Zoological Club of the Linniean Society, on 
the 2yth November last, the lollowing outline of the progress and 
present prospects of this new, but flourishing, Society. 

" From this short sketch of what has passed nnder our immediate 
obvServation within these walls in the course of the last twelve months, 
I turn to what has been doing in another quarter, to which we all 
look with an interest and an.xiety commensurate with the importance 
attached to the growth and jnogress of that young but promising 
child of British energy and science, the Zoological Society. It is a 
glorious feature in the philosophical character of Great Britain, that 
whilst in foreign countries. Science owes most of her success to the 
fostering care of Royal patronage, or the protection of executive 
power,— here, with faint exceptions, ‘ few and far between,’ she relies 
on her own resources ; and, unlike the creeping parasite, raises her 
head in independent dignity by the individual exertions of her disin¬ 
terested cultivators, who, loving her for herself, seek only to accele¬ 
rate her progress, and establish her enqiire in the human mind on 
the firm basis of immutable truth. To such an origin the Zoological 
Society may proudly assert its claim ;—not one shilling has been 
drawn from the public purse for its support: and could it condescend 
to ask such aid, I for one would raise my voice against the humiliating 
petition —Absiste precando, viribus indubitare tub. But it has not so 
forgot its dignity: it has relied solely on the liberal ardour of an en¬ 
lightened people, and it will still rely on it; —nor will it rely in vain. 
The spirit of its immortal Founder has gone forth, and will not fail to 
light up in every heart capable of exalted feelings, some portion of 
that fire which animated his own ; some wish, some .sacred hope of 
treading, with however unequal steps, in the path he has so zealou.s1y 
marked out for them. In saying that not one shilling has been drawn 
from the public purse for the support of the Zoological Society, I 
must not be understood as meaning to imply that therefore its wel¬ 
fare is a subject of indifference to the gracious Monarch who wields 
the sceptre of these kingdoms, or the enlightened individuals whom, 
in his wisdom, he has summoned to his councils. That the very re¬ 
verse is the fact, has already been confirmed by the exertion of Royal 
munificence in favour of the Society, and by its having at its head one 
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of His Majesty’s principal officers of state—a man, whose qualities of 
head and heart have rarely been equalled, never surpassed ; and of 
whom both the Society and the British nation may honestly be proud. 
Such a Monarch and such a Minister will never be backward to further 
the interests of Science, when paramount claims shall happily cease to 
divert the current of national treasure into other channels, and when 
increasing prosperity shall relax the strict bars.ls of public (economy, 
by which their natural impulses arc at jiresent checked and circuin- 
scribed. If pioof be wanting to support this assertion, we need only 
turn our eyes a short space northward, for indisputable evidence of the 
inclination of His Majesty's Government to further the views of the 
Zoological Society : and it is peculiarly gratifying to me to inform 
you, that in addition to the ground already allotted for the gardens 
and vivaria, final arrangements have been v(;ry recently completed, 
for the grant of the lake and its islands in the Regent’s Park, for the 
purposes of breeding, rearing, and preserving water-fowl and other 
aquatic animals ; and for a plot of ground for the erection of suitable 
offices and farm-yards, for breeding and domesticating poultry, &c. 
The right of entree has also been granted to the Members of the Zoo¬ 
logical Society, to the walks and ornamental grounds on the West 
side of the Regent’s Park next to the lake j—all, privileges of essential 
importance to the Society, and gratifying proofs of the interest that 
His Majesty’s Government takes in its welfare. 

“ As an accurate and sufficiently minute account of the valuable 
additions that have lately been made to the Society’s Menagerie and 
Museum appears in the last Number of the " Zoological Journal,” it 
would be superfluous to dwell on them in this place. 1 shall there- 
fere merely .state, that among the latter, stands conspicuous the ex¬ 
tensive collection of its lamented founder, the late Sir Thomas Stam¬ 
ford Raffles, particularly rich in those rare animals, only lately known 
to science, from the eastern islands j as the male and female Probos¬ 
cis Monkey ( Simia nasica, Linn.)—a new species nearly allied to it,— 
the Malay Bear {Ilelarclos Malayanus, Horsf.) j different species of 
Tupaia, and of the other new genera Mydnus, Ictides, Gymnura, &c. 
The Birds include most of the splendid species of Sumatra, particu¬ 
larly the gallinaceous fowls. Various new and interesting species are 
also found among the Fishes, Reptiles, Insects, and Zoophytes. 
Various other valuable animals have been added by the member.s*and 
friends of the Society ; but the most conspicuous of the late acqui.si- 
tions is a fine specimen of the Ostrich, graciously presented by His 
Majesty. In the menagerie and gardens nearly two hundred living 
animals are exhibited in suitable paddocks, dens, and aviaries} as 
two beautiful Llamas, from the Duke of Bedford and Mr. Robert 
Barclay j a Leopard, the gift of Lord Auckland j Kangaroos, a Rus~ 
Stan Bear, Ratel, Ichneumons, &c. &c. j besides a pair of Emus, 
Eagles, Cranes, Gulls, Gannets, Corvorants; various Gallinaceous 
Birds, and many others. 

“ Ihe number of Members, whose names are inscribed in the books 
of the Zoological Society, amounts this day to 685.” 


XII. /«- 
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XII. Intelligence and Miscellaneous Articles. 


ISOPYllE,-A NEW MINERAL SPECIES. 


T he following account of this mineral by W. Haidinger, Esq. 

F.R.S. E. &c. as well as the four following notices, we copy 
from the last number of Professor Jameson’s Journal. 

1. Desaiption .—Regular forms not observed. Very pure masses 
of considerable size, often nearly two inches in every direction, oc¬ 
cur imbedded in granite. 

Cleavage none. Fracture conchoidal; highly perfect, where the 
mineral is pure ; of lower degrees of perfection, where there are 
foreign admixtures in it. 

Lustre vitreous, often considerable. Colour grayish-black and 
velvet-black, occasionally dotted with red, as in the heliotrope. 
Streak pale greenish-gray. 

Opake, or very faintly translucent on the thinnest edges, with a 
dark liver-brown tint. 

Brittle. Slight action on the magnetic needle. 

Hardness =5*5.. .6'0. Specific gravity =2*912. 

2 . Observations .—Several specimens of the species of isopyre are 
preserved in the cabinet of Mr. Allan. Some of them are quite 
pure, and have no rock attached to them; others are imbedded in 
a kind of granite, chiefly consisting of quartz, crystals of which 
often penetrate the dark-coloured mass of the isopyre. Some of the 
specimens were procured by Mr. Allan three years ago, on a journey 
through Cornwall, in which 1 had the pleasure of accompanying 
him, from a miner in St. Just; others were given to Mr. Allan by 
Mr. Joseph Came of Penzance, whose collection of minerals is par¬ 
ticularly rich in the products of the western districts of Cornwall. 
The west of Cornwall is certainly the native country of the isopyre, 
but I am unable at present more accurately to indicate its locality, 
as I then considered the substance actually to be, what it was called, 
black opalf and, as such, much less interesting than it proved on 
more attentive examination, and omitted to take a note of the ex¬ 
act locality. 

The resemblance of the isopyre to obsidian, or to what might be 
supposed to be the appearance of opal, when of a black colour, is 
very ^considerable; only the lustre of isopyre is less bright and 
glassy than that of obsidian. It is also very much like certain va¬ 
rieties of iron slag, and in fact it would be difficult to suspect the 
mineral not to be a product of the same kind of fusion which we are 
capable of producing in our own furnaces, if it were not associated 
with crystals of quartz, or did not contain, as in one of Mr. Allan’s 
specimens, small imbedded crystals of tin-ore and of tourmaline. 
In allusion to this appearance, and also on account of the perfect 
similarity of a globule melted before the blowpipe, with the frag¬ 
ment employed in the experiment, I propose the trivial name of 
Isopyre, for designating the mineral, from kto; (equal) and wup (fire). 
The similarity of propertieijs is even preserved in regard to mag¬ 
netism. 
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netism, the globule obtained by exposing a fragment of the mineral 
to the blast of the blowpipe being magnetic, as well as the fragment 
itself, and even in a higher degree. 

From the description given * of the Tachylite of Breithaupt, this 
mineral should much resemble the isopyre. Its specific gravity is 
much lower, being only 2*5.. .2‘54, so as to preclude the possibility 
of their belonging to the same species. It occurs in basalt and 
wacke at Smsebuehl, near Goettingen, likewise only massive. 

Dr. Turner has analysed the isopyre, and finds its composition to 

be Silica. 47*09 

Alumina. 13*91 

Peroxide of iron_ 20*07 

Lime. 15*43 

Peroxide of copper.. J *94 

98*44 


OSMELITE,—A NEW MINERAL SPECIES. 

Professor Breithaupt, of Freyberg, gives the following account 
of this substance: 

The name of this mineral is derived from oo-jxij (smell) and 
(stone). Its characters are as follows: Colour grayish-wliite, which 
passes into a tint between smoke and yellowish-gray. Planes, which 
have been exposed to the weather, have their colour changed into 
dark hair-brown. It consists of thin prismatic concretions, cither 
scopiformly or stcHularly arranged, and these again collected into 
coarse granular concretions, forming massive portions. Cleavage 
visible only in one direction, owing to the thinness of the prismatic 
concretions, which indeed pass into fibrous. Its form is conjectured 
to be rhoraboidal; is strongly translucent: it feels rather greasy : its 
hardness, owing to the fibrous structure, is difficult to determine, it 
appears, however, from some trials on the file, to be intermediate 
between that of fluor.spar and apatite. Specific gravity =: 2*792 
to 2*833. 

It gives out, in the common temperature of a room, a distinct 
clayey smell, which is increased by breathing on it, or when brought 
from a warm to a cold place. In the mouth it tastes like clay, and 
appears as if it would dissolve like clay, although no change takes 
place. 

This species is distinguished from the zeolites by its greater spe¬ 
cific gravity. It approaches to tabular spar in hardness and specific 
gravity, but in no other characters. 

It occurs superimposed on calcareous spar, mixed with datolite, 
—in veins in trachyte, in a hill at Niederkirchen, near Wolfstein, 
on the Rhine. 

HYDROSILICITE,—A NEW MINER.\L SPECIES. 

Dr. Kuh, in his inaugural discourse, entitled “ De Hydrosilicitet 
nova fossUium speckt Berlin, 1826,” informs us, that he found, in the 

* Leonhard, 2d edit. p. 781. 


serpentine 






72 Intelligence and Miscellaneous Articles, 

serpentine of Frankenberg in Silesia, along with chrysoprase, opal, 
and pimelite, a mineral which he names Hydrosilicite. It is white, 
without lustre, feels greasy, translucent, fracture even, soft, does 
not adhere to the tongue, amorphous, and appears to be almost en¬ 
tirely composed of pure silica and water. 


RUSSIAN PLATINA-SAND. 

Professor Breithaupt has given the annexed mineralogical ex¬ 
amination of this substance. 

1 was favoured by M. Schwetzau with a quantity of the platina- 
sand, washed out of the sand of Nijnotaguilsk, in the government 
of Berme, in Siberia. Of this Siberian sand there are two kinds: 
the one is ferriferous, and contains plnlina; the other, which is 
purer and more quartzy, afforded principally remarkably fine wash- 
gold. 

The platina-sand, even at first glance, appears composed of grains 
of different kinds. I separated, by the eye, the following minerals: 
1. Platina. 2. Gold ti, Irid~osniiiie. 4. Siher-wliitejiai grains. 
5. Iserhie, or magnetic iron-sand. 

The grains, from their appearance, could not have rolled far, and 
must have been found at no great distance from the place of their 
origin, for many of them are very sharp-edged, or even bristled 
with points. 

]. Platina-grains. —I attempted to separate these from the iscrine 
grains, by means of the magnet; but was surprised to find that not 
only the iserine, but also many of the platina-grains, adhered to it. 
I found that some of the platina-grains were magnetic, others not: 
hence these two kinds are probably varieties of two distinct species. 

First species; Common Platina. —It is the same with the platina 
brought from America by Humboldt, and possesses the following 
characters: 

CoXoxxr platina-grajj, which is different from steel-gray. On con¬ 
cave places there is observed a yellowish appearance.—The grains 
are angular and bristled, seldom biunt-edged; the crystals are hex- 
abedral, and grouped, as in silver-glance. Hardness =70*—8*.o*. 
Is perfectly malleable. Specific gravity 17*001 — 17*608. A large 
American specimen in the Wernerian cabinet was 16*914. It is 
well known that the native platina is always lighter than that pre¬ 
pared by chemical means. 

Second species : Ferruginous Platina. —The colour is platina- 
gray. but darker tiian in the preceding species. In hollows in the 
specimens, the surface is tarnished, from dark brown to black, as 
in meteoric iron. Tlie grains and crystals have the same forms as 
in the former species.—Hardness =s8*0—8*5. Malleable, but not 
so completely so as in the first species.' Specific gravity 14*666 
— 15*790. It is magnetic, and in some grains not only repels, but 
also attracts. It is distinguished from the former species by lower 

* Scale of hardness here used is that of Breithaupt, in his Mineralogy, 
7 Bs that of glassy actynolite, 8 = that of adularia, 9 &= quartz. 

specific 



Intelligence and Miscellaneous Articles. 73 

specific gravity, less perfect malleability, and its affording, by che¬ 
mical trials,* a considerable portion of iron. 

2. Gold. —1 found few grains of gold in the platina-sand: these 
were partly gold-yellovi, partly grayuh-yellovo. Is Werner’s grayish- 
yellow gold, gold combined with platina ? 

v3. Irid-osmin. —This species, which is a compound of iridium 
and osmium, presents the following characters : 

The colour is not steel-gray, as is generally believed, but a mid¬ 
dle colour between whitish lead-gray and common lead-gray. It 
occurs crystallized in low hexagonal prisms, which have an axoto- 
mous cleavage. Hardness =8‘0—8*75. Is imperfectly malleable. 
Specific gravity = 17*969—1S'.571. 

It would be desirable to have iridium and osmium again examined. 
Iridium will probably be found to possess a higher specific gravity 
than platina, and probably belong to the tessular system. The os¬ 
mium, on the contrary, appears to belong to the electro-negative 
metals, which possess a hexagonal crystallization, such as arsenic, 
tellurium, and antimony. 

4. Silver-white flat grains. —They appear to bo palladium. 

Concluding Remark. —In the portion of platina-sand I examined, 
the large half was ferruginous platina, the smaller common or true 
platina. The remaining grains composed about jpoirlh part of the 
whole. 

In the Phil. Mag. and Annals for November, we gave a notice of 
Professor Ossann’s having discovered various new metals in the 
Uralean platina. From the following account, by the same Pro¬ 
fessor, it appears that there are several varieties of it. 

The platina, from ore of the Urals, is more varied in character 
than that found in America.—I have already been enabled to di¬ 
stinguish four different sorts, and I am told there are still more. 
One of the kinds, that which is most abundant, is sold at the mint 
in Petersburg. It consists of grains of different descriptions. Small 
grains can be separated by means of the magnet, resembling the 
magnetic grains in the platina of Brazil. The other grains are partly 
of a lighter and darker lead-gray colour, and about a line in diame¬ 
ter,—partly of a gold-yellow colour; and some are small, ffattish, 
and shining metallic. In the following analysis I used the bluish- 
gray coloured grains. The following results were obtained in so¬ 


luble matter: 

Palladium. 1 *64 

Rhodium. 11 *07 

Platina. 80*87 

Copper. 2*05 

Iron. 2*30 

Sulphur. 0*79 

Trace of Iridium. 

Residuum. 0*11 

98«83 

Poggendorf*s Journal. 
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NEW PHiENOMENA OF VAPOUR OBSERVED BY CLEMENT 

DESORMES. 

This philosopher communicated^ on the 4th of December, to the 
Royal Academy of Sciences, some singular results relative to steam.- 
When compressed in a boiler, and issuing in a violent and hissing 
jet, through an orifice made in a pretty large plate, if a flat disk of 
metal be presented to it, at a little distance from the orifice, the 
disk is strongly repelled j but if it be brought near and placed against 
the plate, as if to close the orifice, although the steam issues on all 
sides like artificial fire-works, and presses against the disk more 
than before, not only is the disk not driven away, but it adheres to 
the plate even when the jet is directed downwards. It remains 
suspended in opposition to its gravity, and can be detached only by 
force, ITie same result takes place in an experiment with the wind 
which issues from the large bellows of a furnace.” 


NOTICE OF A fire-ball:—BY THE REV. S. E. DWIGHT. 

This meteor appeared on Saturday evening, March 21, 1813, a 
little before ten o’clock. The sky was extensively overcast, yet the 
covering was every where thin ; and in the North where the meteor 
appeared, in various tracts of considerable extent, the stars were in 
full view. I was standing on a platform on the north side of the 
house, where 1 could survey the whole tract of sky over which the 
meteor passed. When the light first broke upon me, 1 was looking 
eastward, and for a moment supposed it to be a flash of very vivid 
lightning ; but from its continuance was led almost instantly to look 
to the luminary whence it proceeded. The following are the observa¬ 
tions which 1 made at the time with regard to it. 

1. The meteor, when I first saw it, was about 35“above the horizon j 
and from the course of the fence near which 1 stood, 1 judged its di¬ 
rection, at that time, to be about N, 20“ E. 

2. Its figure was nearly that of an ellipse, with the ends in a slight 
degree sharpened or angular. 

3. The length of the transverse diameter appeared to be about 
equal to the apparent diameter of the moon when on the meridian ^ 
and that of the conjugate, about three-fourths of the transverse, 

4. The colour of the body resembled that of the moon, but was evi¬ 
dently more yellow. 

5. A trail of light was formed behind it of considerable length, 
perhaps of ten or twelve degrees. It was broadest near the body, 
and decreased in breadth very slowly for about two-fifths of its 
length ; after which it was an uniform stripe of light, about as wide as 
the apparent diameter of the planet Venus. The direction of the 
tail was coincident with that of the transverse diameter. 

6. The ball was much more luminous than the tail, so that the end 
of the ball connected with the tail was scarcely less distinct in its 
form than the opposite end, 

7. The illumination was so powerful, that all the objects around 

me 
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me cast distinct shadows, though less strongly marked than when the 
moon is at tlie full. 

8. Numerous sparks, of the apparent size of the smaller stars, but 
much more brilliant, were continually issuing from the ball of the 
meteor, and after descending a little distance, soon disappeared. 

9. The length of time, in which the body was visible, was about 
eight, or possibly ten seconds. 

10. A short time before its disappearance,—say one or two seconds, 
—three much Larger sparks, or luminous fragments, were thrown from 
the body at the same moment. Two of these were apparently as 
large as the planet Venus; the third was still larger. These three 
were the last pieces which 1 saw leave the body. Their paths were 
at firat nearly parallel with that of the meteor, yet beneath it. From 
this direction, however, they all deviated constantly and rapidly in 
parabolic curves, until they seemed falling perpendicularly towards 
the earth. Each fragment became less and less distinct, until it dis¬ 
appeared. The largest of the three continued visible until it was 
within about 20 degrees of the horizon. 

11. The meteor itself disappeared as suddenly as if, in one indivi¬ 
sible moment, it had passed into a medium absolutely opaque, or as if, 
at a given moment, it had left the atmosphere; but a few moments 
afterwards there was a distinct and somewhat extensive illumination 
over tluit part of the sky for about a second, as if the light of the de¬ 
parting luminary had been reflected from some unknown surface to 
the earth. 

12. When the meteor disappeared, it was about 30° above the ho¬ 
rizon, and, as 1 judged from the course of the fence, in the direction 
of N. di)" E., or 2.)° eastward of the place where 1 first saw it. I con¬ 
cluded that the direction of its path w'as probably from W. by S. to E. 
by N. It was obviously going from me; its path making an angle 
with the optic axi.s of about fit)". 

13. Not less than eight minutes, nor more than ten, after the dis¬ 
appearance of the meteor, there was a report very loud and heavy, 
accompanied with a very sensible jar. Though mistaken for thunder 
by those who did not see the meteor, it did not much resemble either 
thunder or the report of a cannon ; but was louder, shorter and 
sharper than cither, and was followed by no perceptible echo. 

14. A friend of mine, who was in Berlin at the lime, about 23 miles 
due N. of New Haven, saw the meteor distinctly, but made no par¬ 
ticular observations concerning it. His estimate of it accorded ge¬ 
nerally with mine, but it a])peared to him larger, more elevated, and 
somewhat more to the East in its apparent place.—1 could not learn 
that the fragments which fell from it were discovered.—SiWiman’* 
Journal, vol. xiii. p. 33. 

ON THE AURORA BOREALIS OF 26TH SEPT.; BY DR. FORSTER. 

Boreham, Nov. 25,1827. 

Having seen the remarkable aurora which occurred on the 26th of 
September last, slightly mentioned in several of the journals, but no 
where accurately described, 1 send you the following brief notes on 

L 2 this 
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this remarkable phaenomenon, which 1 made during its continuance 
through the night of the 25th, as it was seen by me and [by others 
from the neighbourhood of Chelmsford in Essex.—I was passing the 
night at Boreham, and about nine o’clock P.M. I first noticed a very 
remarkable light in the North, the sky became intensely red in the 
N.N.E. and N., and afterwards very light all over the northern hemi¬ 
sphere. Clouds, however, soon obscured it for a time, and I returned 
to the house. At midnight on looking out of w'indow, towards New 
Hall, I noticed the sky to be remarkably luminous, and on going out 
perceived every object as clearly as on a bright moonlight night. In 
the North the most brilliant streams of light shot up into the zenith 
from the horizon, generally in irregular diverging radii, whose centre 
appeared to be at nearly N.N.W. by N. j but other streamers of white 
light in other directions becoming alternately brilliant and faint ap¬ 
peared, while in E.N.E. and N.E. the whole sky seemed of a bright 
yellowish light: the red colour which I perceived at nine o’clock had 
quite disappeared, and the white light continued to prevail till it was 
lost in the day-light of the following morning. It is recorded that on 
two former occasions, one about twenty years since, and the other 
early in the eighteenth century, bright auroras happened on the same 
day; namely, 25th of September. 1 should like to have authenticated 
particulars of this fact, as it would establish a most remarkable co¬ 
incidence of dates with the occurrence of this rare and beautiful phae¬ 
nomenon. 

With regard to the aurora of the last 25th of September above de¬ 
scribed, I may observe, that 1 never saw distant objects so clearly on 
the brightest moonlight night as I did on that occasion at midnight; 
but its, light more resembled that of the break of day than of the 
moon, and hence the name of Aurora has not unaptly been applied 
to this meteor. T. Foks i kr. 


LIST OF NEW' FATENTS. 

To R. Wheeler, of High Wycomb, for improvements on refrigera¬ 
tors for cooling fluids.—Dated the 22nd of November 1827.—6 months 
allowed to enrol specification. 

To W. J. Dowding, of Poulshot, Wiltshire, for improvements in 
machinery for rollering wool from the carding-engine.—22nd of No¬ 
vember.—2 months. 

To J. Roberts, of Wood-street, Cheapside, and G. Upton, of Queen- 
street, Cheapside, for improvements on Argand and other lamps.— 
24th of November.—0 months. 

To J. A. Fulton, of Lawrence Pountney-lane, Cannon-street, Lon¬ 
don, for a jjrocess of preparing or bleaching pepper.—26th of Novem¬ 
ber.—6 months. 

To J. Apsey, of John-street, Waterloo-road, Lambeth, for an im¬ 
provement in machinery to be used as a substitute for the crank.— 
27th of November.—2 months. 

To J. Jenour, jun., of Brighton-street, Pancras, for his cartridge 
or case, and method of more advantageously inclosing therein shot or 
other missiles for loading fire-arms.<—28th of November.—6 months. 

To 
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To T. Bonnor, of Monkwearmouth Shore, Durham, merchant, for 
improvernents on safety-lamps.—4th of December.—6 months. 

To W. Fawcett, of Liverpool, and M. Clarke, of Jamaica, for im¬ 
proved apparatus for the better manufacture of sugar from the canes. 
—4th of December.—G months. 

SCIENTIFIC BOOKS, &C. 

A small work, entitled “ The Circle of the Seasons,” has just been 
published by Mr. T. llookham, of Bond-street, in which the average 
day of flowering of most of our common garden plants throughout the 
year is noticed, under its respective day j and a short account of other 
phiEnomena is added, with some popular observations on the weather, 
&c. &c. The work is in one small volume ]2mo., and intended for 
a daily companion to the popular botanist out of doors. 

Polariscope,—an instrument for observing some of the most inter¬ 
esting phaenomena of polarized light. Made and sold by W. Cary, 
Strand. The principle of this instrument w'as, wc believe, first dis¬ 
covered and described by Biot, and its form we observe is nearly the 
same as one which has been described by llerschel. We conceive 
that Mr. Cary has rendered an acceptable service to science by ma¬ 
king these instruments for sale, as it will place the important and in¬ 
teresting subject of polarized light within the reach of a greater num¬ 
ber of inquirers than would otherwise have had an opportunity of 
studying it. 

A Tabular View of Volcanic Ph.-enomena, comprising a list of 
the burning mountains that have been noticed at any time since 
the commencement of historical records, &c. &c. Bv Charles Dau- 
beny, M.D.F.R.S. Professor of Chemistry in the University of Ox¬ 
ford. This is an extremely useful accompaniment to the author’s work 
on Volcanos. It consists of three parts : 1st, A list of the countries 
in which volcanos occur j 2ndly, A chronological list of volcanic 
pheenomena j .‘Irdly, A view of the comparative heights of volcanic 
mountains. The just estimation in which Dr. Daubeny’s work is 
held, is of itself a sufficient recommendation of the present tabular 
view, which in addition to the information already mentioned, con¬ 
tains an account of the geological nature of the various volcanic 
mountains. 

A new weekly Medical Journal, under the title of The London 
Medical Gazette,” being a journal of medicine and collateral sciences, 
was published on Saturday, December 8. 

A short series of Popular Lectures on the Steam-engine, by Dr. 
Lardner, Professor of Natural Philosophy in the new University, is 
announced for publication in a few days. The author professes to 
have stripped the subject of all its technicalities, and to have presented 
it in such a form that readers totally unacquainted with mechanical 
science may readily comprehend the construction and operation of 
the steam-engine, as well as the most interesting circumstances con¬ 
nected with the history of its invention and progressive improvement. 


METEORO- 
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METEOKOLOGICAL OBSERVATIONS FOR NOVEMBER 1827. 
Gosport.—Numerical Results for the Month. 

Barom. Max. 30-40 Nov. 5. Wind NW.—Min. 29-28. Nov. 29. Wind N.W. 


Range of the mercury 1-12. 

Mean barometrical pressure for the month. 29-964 

-for the lunar period ending the 18th instant. 29-872 

-for 14 days with the moon in North declination . . . 30 0.i7 

-for 13 days with the moon in South declination .... 29-687 

Spaces described by the rising and falling of the mercury . . . 6-790 


Greatest variation in 24 hours 0-730.—Number of changes 19. 

Therm. Max. 62® Nov. 13. Wind N.—Min. 27° Nov. 22. Wind N. 
Range 33°.—Mean tenip.of exter. air 48^-42. For 30 days with © in n\,50'60 
Max. var. in 24 hours 19°-00--Mcan temp, of spring water at 8 A.M. 54°'82 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the air on five different days.100° 

Greatest dryness of tlie air in the afternoon of the 2nd .... 31 

Range of the index .49 


Mean at 2 P.M. 70°-0—Mean at 8 A.M. 79°-2^—Mean at 8 P.M. 81'2 

- of three observations each day at 8, 2, and 8 o’clock . . 76’8 

Evaporation for the month 0-70 inch. 

Rain near ground 1-833 inch.—Rain 23 feet high 1-690 inch. 

Prevailing Wind N.W. 

Summary of the Weather. 

A clear sky, 1 ^ ; fine, with various modifications of clouds, 9 ; an over* 
cast sky without rain, 14; foggy IJ; rain, 4.—Total 30 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus. 

15 10 27 1 15 19 12 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

6 3i 3 2 4 1 2^ 8 30 

General Observations .—This month has been calm and dry, excef)tinff four 
or five days, and very mild for the season till the 20th; afterward it was 
mostly cold, foggy, and an extremely damp air. 

At 20 minutes part 8 i*.m. on the 4th instant, two coloured parasetenoe 
appeared, one on each side of, and 22° 39' distant from, the moon’s centre, 
as determined by the star marked t (Iota) in the left heel of the constella¬ 
tion Auriga, which star was conspicuous through, and apparently centered 
in the paraselene on the northern side of the moon. These mock-moons 
were formed in a turbid-looking broad band of cirrostratus as it slowly passed 
the moon’s horizontal rays. 

In the afternoon of the 9th there was a curious appearance of nascent 
cumuli in a long connected range between Gosport and Portsdown Hill; 
they had the appearance of whitish columns of steam moving eastward 
near the surface of the earth with a gentle wind from N.W. 

On the 11th, 18th, 19tfa, 23th, and 26th, the index of the hygrometer 
advanced to the extreme moisture point, or 100 degi-ees, the whalebone on 
these days being expanded to its utmost extent, by the dej)osition of dew 
and thick haze thereon. The dew deposited in the rain-gauge in the nights 
of the 17 th and 18th amounted to four hundredth of an inch in depth. 

From 11 till 12 p.m. on the 18th, a fiunt aurora borealis appearea in the 
horizon between the N.W. by N. and N. by E. points. A mild lemon- 

coloured 
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coloured light, and the segment which it described above the horizon, in¬ 
dicated the phseiiomenon, whose altitude did not exceed five degrees; nor 
was it accompanied by any perceptible coruscations during the hour of 
observation. 

In the mornings of the 22nd and 23rd the ice lay pretty thick on the 
ground, and icy efflorescences appeared on the inside of the glass windows 
(being the first time this autumn), which were succeeded by a frosty haze on 
the latter day, and a light shower of snow in the evening. This was the 
earliest fall of snow observed here during the last twelve years. Several 
showers of snow also fell in Northumberland on the 21st, and much more 
fell between London and Manchester on the 22nd and 23rd. 

The mean temperature of the atmosphere for November varies con¬ 
siderably in different years, sometimes to ten or twelve degrees. Sudden 
changes from a temperate air to several degrees below the freezing point, 
as was the case the latter part of this month, are found so powerful on 
some delicate constitutions, as to cause a general languor and a painful 
sensation of the flesh, which are mostly experienced at the setting in of 
piercing northerly and easterly winds immediately after mild currents of 
air from the opposite points of the compass. By some attention to this sub¬ 
ject, it may be ascertained that colds and their calamitous train of con¬ 
sequences at the close of autumn and beginning of winter are more fre¬ 
quently [>roduced by sitting in wet clothes and shoes, or in a brisk current 
of air when warm ; or by going out of a hot room for any length of time 
in the dewy or foggy night air,—circumstances which seldom fail in obstruct¬ 
ing the insensible perspiration of the body, than by a uniform decrease of 
temperature, however low, with the precaution of wearing suitable winter 
clothing. 

The atmospheric and meteoric phtemmena that have come within our 
observations this month, are two parmelcnee, three lunar halos, an aurora 
borealis, two meteors, lightning in the evening of the 8tfa, and three gales 
of wind, two from the South, and one from the West. 

kEMARKS. 

London. —Nov. 1. Fine day: some rain in the evening. 2, 3. Fine. 
4. Foggy morning; fine day. 5. Cloudy. 6. Fine. 7, 8. Cloudy. 9. Drizzly. 

10. Cloudy. 11, 12. Fine. 13 —15, Cloudy. 1C. Rainy. 17. Cloudy. 
18, Foggy morning. 19. Cloudy. 20. Gloomy: cloudy. 21. An extraor¬ 
dinarily high tide this morning about 4 o’clock, doing very considerable 
damage: day fine. 22. Fine: a fall of snow about 4 f.m. covering the ground 
generally. 23. Cloudy: clear night. 24. A considerable fall of snow during 
the night. 25. Gloomy: calm: a gradual thaw. 26. Gloomy. 27. Fine. 
28. White frost: fine, having rain in the night. 29. Fine. 30. Cloudy. 

PenzfflBce.—Nov. 1,2. Fair. 3-— 5. Fair : showers. 6— 9. Misty. 10. Fair. 

11. Fair: rain. 12. Fair. IS, 14. Misty. 15—17. Rain. 18. Fair. 
19,20. Clear. 21. Fair: hail-showers. 22. Hail-showers. 23. Rain. 
24. Showers. 25. Misty. 26. Fair. 27,28. Rain. 29. Fair. 30. Misty. 
—-Rain-gauge ground level. 

Boston. —Nov. 1. Fine. 2. Stormy. 3, 4. Cloudy. 5. Fine. 6. Rain. 
7, Cloudy; rain, A.M. 8, 9. Cloudy. 10 — 12. Fine. 13, 14. Cloudy. 
15. Foggy. 16, 17. Clomty. 18. Cloudy: rain a.m. 19, 20. Cloudy. 
2 1, 22. Fine: plenty of ice for the first time this season. 23, 24. Fine; snow, 
F.M. 25, 26. Cloudy. 27. Foggy. 28. Fine. 29. Rain. SO. Cloudy. 

RESULTS. 

Winds, N. 2: NE. 1: E. 1; SE. 3: SW. 2: W. 3 : NW. 13: var. l. 


London. —Barometer: Mean height for the month. 30‘154inch. 

Thermometer: Mean height for the month. 43^’ 

Evaporation. *83 inch. 

Rain ..... 1*32. 

Meteoro 
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XIII. On the mutual Decomposition of Sulphate of Zinc and 
Chromate of Potash. By T, Thomson, M.D. F.R.S. L, 4’ E. 
Professor of Chemistry in the University of Glasgoiso. 

To the Editors of the Philosophical Magazine and Annals. 

Genllemen, 

TN the last Number of your Journal (for December 1827) I 
observed a paper Mr, Henry Stokes “ On some new 
double chromates.” The three compound salts which he de¬ 
scribes as double chromates, in fact contain merely a small 
quantity of chromate of potash, or rather of chromic acid in a 
state ot mechanical mixture. They are the three salts which 
I have described in my First Principles of Chemistry, vol. ii. 
under the names of Potash-sulphate of zinc, p. 435, 

Potash-sulphate of nickel, p. 434, 
Potash-sulphate of copper, p. 436, 
as any one may satisfy himself by comparing my descriptions 
and analyses of these salts with those of Mr. Stokes. 

1 shall take this opportunity of rectifying the account which 
I have given of chromate of zinc in my First Principles of 
Chemistry, vol. ii. p. 357. The salt which I describe as a 
chromate of zinc is in reality a dichromate of zinc, for it con¬ 
tains exactly twice as much oxide of zinc as 1 have assigned 
it. This mistake I discovered soon after the publication of 
' ny First Principles. And it induced me to examine carefully 
vhat takes place when solutions of sulphate of zinc and chro¬ 
mate of potash are mixed in the atomic proportions. The re¬ 
sult is curious, and will be sufficiently understood by the fol¬ 
lowing statement. If we mix together solutions containing 


16 atoms chromate of potash.. 200 

16 atoms sulphate of zinc.. ss 164— ■ 364. 
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There will be deposited 

6 atoms dichromate of zinc. =102 

By carefully concentrating the mother liquor we 
obtain 1st, 5 atoms bichromate of potash... = 95 
2nd, 4 atoms ))otash-sulphate of zinc = 85 

3rd, 6 atoms sulphate of potash.= 66 

4th, 1 atom bisulphate of potash.... = 16 


Total .... 364 

All these salts are conceived to be anhydrous, merely to sim¬ 
plify the numbers. 

The practical chemist will easily understand how I pro¬ 
ceeded. 1 evaporated the liquid as carefully as possible, pick¬ 
ing out the crystals as they formed, and examining them. I 
easily recognized bichromate of potash, potash-sulphate of 
zinc, and sulphate of potash, by their forms. 1 did not perceive 
any crystals of bisulphate of potash, I merely inferred the for¬ 
mation of this salt from the impossibility of accounting in any 
other way for the formation of the other four salts from the 
atoms which I had mixed, unless the formation of that salt 
also be admitted. The reader will not suppose that I suc¬ 
ceeded in separating the whole of these four salts from each 
other, I merely endeavoured to determine the nature of all 
the salts formed. The rest was the result of an obvious cal¬ 
culation. 

From Mr. Stokes’s experiments it would appear that similar 
salts are formed when sulphate of nickel or sulphate of copper 
is mixed with chromate of potash in the atomic proportions. 
This I have not hitherto iiad occasion to investigate. But it 
will probably turn out that my chromate of nickel and chro¬ 
mate of copper are in fact, dichromates. This I shall endea¬ 
vour to ascertain as soon as I have leisure. 

1 am, &c. 

Dec. 14,1827. Thomas Thomson. 


XIV. On the Measurement by Trigonometry of the Heights of 
the principal Hills in the Vicinity of Dent, Haisoes, and Sed- 
bergh, in Yorkshire, By John Nixon, EsqJ* 

T hree years ago I commenced, and in the course of the 
present summer I succeeded in completing, the trigono¬ 
metrical measurement of the heights of a group of hills of the 
Penine chain. Different observers have generally furnished 
from similar operations results so extremely discordant, that 

* Communicated by the Author. 
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it becomes necessary, in order to inspire confidence, to give 
every needful particular respecting the bases, signals, instru¬ 
ments, and methods of calculation. 

Bases. —From the third volume of the Trigonometrical Sur¬ 
vey of England and Wales, are extracted the following di¬ 
stances between stations, &c. placed on hills forming })art of 
the above group. 

Ingleborough to the Calf. 77,G15 feet. 

Ditto Shunnor Fell . . 82,397 

Ditto Pen-y-gent Rock 32,124' 

Ditto W^hernside . . . 22,435 

Shunnor Fell to the Calf. 59,487 

On the Calf were found the stakes which had supported the 
theodolite used in the Ordnance Survey. Shunnor hell was 
not visited, but the signal now on its summit has most pro¬ 
bably been erected over the proper statioii-inark. In the centre 
of the pile of stones yet remaining on the highest point of 
Whernside, there stood some years ago a signal-stall’ known 
to have been erected by Colonel Mudge’s party. The rock 
on Pen-y-gent now cut uji, and forming part of the boundary 
wall of Horton, was not situated exactly on the summit of the 
fell. The station on Ingleborough could not be satisfactorily 
identified, but the highest point of the mountain corresponds 
very nearly with it in its bearing and distance from the old 
hut, as given in the account of the survey. Assuming as a 
base for the calculations the distance of the summit of Ingle¬ 
borough to that of Pen-y-gent, which w’e shall call 32,160 feet, 
the errors of such of tlie distances as are comparable with those 


of the Ordnance Survey will be; 

Ingleborough to the Calf.+32 feet. 

Ditto Shunnor Fell . , — 22 

Ditto Whernside . . . + 6 

Shunnor Fell to the Calf.+18 


^i^ials .—Where stones were at hand, small towers five to 
eight feet high with bases six to nine feet in diameter were 
erected. When the summit of the hill was destitute of rocks, 
the (pyramidal) signals were formed of large sods. These 
signals were invariably placed on the loftiest point of the hill, 
determined in doubtful cases by resorting to a well-adjusted 
twelve-inch telescopic level. 

Descriptio7i of the Theodolite, —With the exception of a few 
observations made by a common four-inch theodolite, the ho¬ 
rizontal angles were measured by a six-inch theodolite, con¬ 
structed in the autumn of 1826, by Mr. P. Lealand, London. 

M 2 TIic 
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The excellent twenty-inch telescope of this instrument is fur¬ 
nished with cylindrical rings, a delicate spirit-level, and veiy 
fine adjustable (steel?) cross-wires.—It is supported in the 
Ys of a cradle (common to theodolites of this description) 
having a horizontal axis four inches in length. A clamp and 
tongent screw, fitted to one of the supports of this axis, serve 
to give a slow vertical motion to the telescope*. The lower 
of the six-inch horizontal circles is divided (on silver) into 
thirds of a degree, capable of being read off to half-minutes by 
means of the two opposite verniers of the upper circle and a 
pair of double magnihers. The latter are very conveniently 
fixed to a ring moveable about the rim of the under circle. 
The upper circle is also provided with a clamp and tangent 
screw for slow horizontal motion, and has a couple of spirit- 
levels placed at right-angles to each other, which with the 
four screws of the parallel plates enable the observer to render 
the plane of contact of the two circles parallel to the horizon. 
On the upper parallel plate is fixed a third clamp and tangent 
screw, intended, no doubt, to bring the cross-wires of the te¬ 
lescope, the circles being clamped together, with some parti¬ 
cular degree coincident with the zero of one of the verniers, 
exactly on the observed object. 

When the ground at the station proved impenetrable, heavy 
stones were piled against the feet of the tripod (set up with its 
legs at an angle of 45° to the horizon), in such a manner as to 
render it fixed and inflexible. The summit of the hill being 
swampy, the legs (set up more erect) were forced below the 
surface of the turf to some depth, and large stones were heaped 
on the ground immediately under the centre of the instru¬ 
ment f. 

Either of the levels of the upper circle being brought ex¬ 
actly over any two of the screws of the parallel plates, the lat¬ 
ter served to place its bubble at the mark. The circle being 
then moved half round, one half of the deviation of the bubble 
from its inark was corrected by the two screws, and the other 
by the adjusting nuts of the level. The level at right angles 
having undergone a similar verification and correction, the 
plane of contact of the two circles would consequently be ren¬ 
dered parallel to the horizon J. The intersection of Ae cross- 

* The instrument has no vertical arch. 

•f Noughtberry Hill excepted, the ground at the theodolite-stations 
proved hard and firm. 

t The correctness of this adjustment was confirmed when the upper 
circle could be moved quite round without displacing the bubble of the 
level of the telescope, previously brought to its mark. 


wires 
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wires of the telescope (or line of collimation) was known to 
be parallel to the cylindrical rings encircling its tube, when 
the telescope could be made to revolve in its Ys without 
causing the point of intersection to deviate from the distant 
well-defined object which it had bisected. After this adjust¬ 
ment, the line of collimation, provided the artist had made the 
axis of the cradle parallel to the plane of contact of the two 
circles, and the Ys at right angles to that axis, would neces¬ 
sarily move in a vertical plane. As the remote signals could 
not be distinctly seen on interposing the horizontal wire of tlie 
telescope, the following method of observation with the verti¬ 
cal wire mly was resorted to. The point of intersection of the 
wires being made to accurately bisect an object at a moderate 
distance, one wire was rendered perfectly vertical by turning 
the telescope to the right or left within its Ys, until either 
extremity of the wire, on elevating or depressing the telescope, 
would also pass through the middle of the object observed. 
Thus adjusted, it would evidently be superfluous to bisect 
constantly with any particular point of the vertical wire. To 
guard, however, against the possibility of the wire not being 
perfectly straight, a point, visually estimated to be equi-distant, 
from some particular particle of dust, &c. adhering to it, and 
the point of intersection by the other wire, was invariably 
brought on the signal. 

The graduations being numbered from 0° to 360°, it follows, 
that the readings from the one vernier should differ exactly 
180° from those given by the opposite one; or it will prove either 
that the vertical axis does not coincide with the centre of the 
divided circle, or that the divisions of the latter are incorrect. 
As both sources of error may exist, it will be proper to re¬ 
gister for calculation the mean of the two readings. The or¬ 
der of numeration of the graduations being from left to right, 
the angle between any two of the observed signals is imme¬ 
diately found from a similar register, being equal, either to the 
difference of their respective readings, or to 360° minus that 
difference, according as it falls short of, or exceeds 180°. 

The description of the instrument and its adjustments has 
been so ample, that the mode of observing with it will be too 
evident to require pointing out. It may, however, be needful 
to remark, that notwithstanding the length of the vertical axis, 
which is nearly four inches, it was found that a variation in 
the degree of force with which the two circles were clamped, 
caused a sensible deviation in the direction of the line of col¬ 
limation ; a source of error which it was endeavoured to ob¬ 
viate by always applying the utmost force to the clamp. Having 
completed single observations of the whole of tlie signals, it 

would. 
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would, without doubt, have materially increased their accuracy 
to have repeated them (circumstances permitting) with the 
telescope reversed in position; but such was the inconvenient 
situation of the tangent screw of the upper circle, as to render 
the method impracticable’*'. To make a second set of obser¬ 
vations with the telescope in its original position was the only 
alternative. 

As data for the reduction of the observations to the centre 
of the base of the signal, the telescope was pointed so as to 
bisect the latter, and the reading of the verniers in addition 
to the distance of the centre of the circles to that of the signal 
registered in the usual manner. In order to comprehend the 
nature of the reduction, let S in the annexed figure represent 



the centre of the signal, T that of the divided circle, U the 
prolongation of the straight line passing through S and T, and 
O the object observed. Make TO' parallel to SO; then, as 
the angle USO equals that of UTO', the angle USO must 
exceed the observed angle UTO by the angle OTO', equal 
to SOT. It is 'also clear that the observed angle, whether 
acute or obtuse, to the left or right of the line UST, will al¬ 
ways be in defect. To calculate the angle SOT we have 
given the angle STO, the side ST, and (approximatively) that 
of SO. Then, as the graduations of the circle are numbered 
from left to right, the angle at T between U (or S) and an 
object O to the right, will oe equal to the reading of O minvLS 
that of U; and we must add the angle of correction SOT to 
O, in order to make the registered readings coincide with those 
of another theodolite placed over S, the reading for U being 
alike by the two instruments. When the object (P) is to 
the left of the line UST, it will form with it at T an angle 

* I have since discovered that, by unfixing the clamp on the upper pa¬ 
rallel plate, the circles might have been moved half-round in azimuth. 

equal 
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equal to U minus P, and the correction must be applied to P 
with the negative sign, in order to make USP greater than 
UTP by the angle of correction SPT. These corrections 
being applied to the readings for the different signals, we 
form a new register, whence we can immediately find by sub¬ 
traction (as before) the angular distance of any two of the sig¬ 
nals as observed from S in lieu of T. 

On referring to the distances of some of the more remote 
signals from the theodolite-stations as measured from different 
bases, discrepancies, amounting in some instances to upwards 
of 100 feet, will be remarked. These differences were occa¬ 
sioned in a great measure by the signals having a diameter 
too inconsiderable for the distance, so that the vertical wire 
in lieu of bisecting, appeared to efface them *. The formula 
adopted for obtaining a proper mean of such of the different 
measurements of a distance as Were remarkably discordant, 
requires to be explained. 

In order to find the distance between the point e and the 
inaccessible object a, measure from e in different directions 



any number of bases, as ABC, and observe at the two ex¬ 
tremities of every base the inclination of that base to a line 
passing through the point of observation in the direction of 
the inaccessible object. With these data we shall be able to 
calculate from each base an independent measure of the re¬ 
quired distance;—but supposing the observations to haive be«i 
subject to a small uncertainty, limited, for instance, to one 
minute, required the probable error of each of the respective 
calculated distances ? 

By trigonometry, 180° minm the sum of the angles taken at 
the ends of any one of the bases will be equal to the subtense 
of that base at a. Then if we restrict ourselves in our calcu- 

* At a distance of 60,000 feet a tower 6 feet in diameter appears under 
an angle of only 21". 

lations 
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lations to the use of logarithms, treating them in the notation 
as natural numbers, F (or the distance required) will be equal 
to the sum of the base and sine of the angle opposite F, mimis 
sine of the angle subtended at a by the base.—Here we may 
observe that the value of the angle at e affects the calculation 
merely as it serves to determine that of the unobserved an¬ 
gle a. 

Admitting that one only, as well as both of the angles d e, 
may have been inaccurately observed, the subjoined list will 
include every possible arrangement of the angular errors to¬ 
gether with the consequent alteration of the correct value of 
the unobserved angle a : 

I. Make the error of d + 1', and e + V; whence a = — 2'; 

II. +1 0 -1; 

III. 0 +1 -1; 

IV. +1 —I 0. 

As the log. sines increase from 0° to 90°, and diminish from 

90° to 180°, it will be necessary to divide our investigations 
into two classes. 

Class I.—The angles at a and d being both acute. Call a! 
the difference of the log. sine of a and the log. sine of a + 1' 
(or of a — 1'); and d' the corresponding difference of d and 
d + 1' (or of d and d — 1'). Then as the correct length of F 
has been shown to be equal to A + sin d — sin a, its value 
with an arrangement of the angular errors as given in No. I. 
will become 

= A + sin d + d'^ — sin a — 2^; or simply 
= F + d' + 2 a!'; whence x or tlie lineal error required will 
be = d' + 2aK For the whole class of the angular errors the 
values of x will be as follows: 

I. X... = d' + 2 a' 

II. d' + a' 

III. d! 

TV d' 

Hence the probable error of calculation will be equal to the 
mean of the above four quantities, or to a' + —. 

Class II.—When a is obtuse. Selecting No. I. of the ar¬ 
rangement of die possible errors of observadon, the calculated 

length of F becomes_ 

B + sind + d!^— sin a + 2 a''; whence x will be equal to 
d!oo2dy and its value for the complete arrangement of errors, 

I. ., ar = d^oo2d 


II. ... 

• • • cJ 

III. ... 

• • • 

IV. ... 

... d' * 


Consequently 
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Consequently when either a or d are obtuse, the mean error 
of calculation will be 

a' — ~, when fl' is greater than d ; 

» when d is greater than twice a'; 

^ when d is greater than d but less than 2a'. 

X as thus expressed is the logarithm of the natural number 
by which we must multiply the correct distance, in order to 
obtain its value as affected by the mean of the possible errors 
of observation arranged conformable to our list. Consequently 
if we call 1 the correct distance, then will the error of mea¬ 
surement be equal to this natural number minm 1. Now if 
the distance as derived from one base A shall be liable to an 
error of 10 feet, and the same distance, as deduced from an¬ 
other base B, be uncertain to 20 feet, then must the claim to 
accuracy of A exceed that of B in the reciprocal ratio of 10 
to 20 or as 10 to .5. 

When we have given F, F', F'" or the required distance as 
calculated from the same number of bases, together with the 
reciprocals o{ x — \ corresponding to the respective bases, 
which call d, x", d", the correct value of F may be considered 
as equal to 

x' + x" + 1 '" 

In practice it will be most convenient to take out the log. dif* 
ference for 1' of the sines of the angles d and e, noting them 
+ or — according as the angle is acute or obtuse. A type 
of calculation is subjoined. 

Base A; Noughtberry Hill to Ingleborough . . 44106 feet. 
B Ditto Dod B'ell .... 19347 

A. Noughtberry 62^19' 8" 

Ingleborough 55 26 53 log. diff. of l'= +0*0000870=sd', 
Berkin ( 62 13 59) . +0 0000665=a'. 

B. Noughtberry 145° 40' 35" 

Dod Fell 23 30 40 log.diff,ofl'=s+0*0002904 
Berkin (lo 48 45) . +0*0006610=a'. 

Berkin to Noughtberry Hill by base A .. 41053 feet. 
Ditto Ditto B.. 41142 

Arithmetical mean. 41097*5 

The value of x for the base A will be a' + =0*0001317, 
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of which the natural number minus 1 is *000303; and the re¬ 
ciprocal of the latter 330033. 

The value of x for the base B will be d + =0*0008788, 

of which the natural number minus 1 is '002026, and the re¬ 
ciprocal of the latter 49358. 

The corrected distance will therefore be equal to 


41053 X 330033’ + 41142 x 49355’ 
330033 + 49358 


= 41064*5 feet. 


We might now proceed to investigate what proportion of 
the difference of 180°, and the sum of the three observed an¬ 
gles of a triangle should be assigned to each angle, were not 
the differences in the present survey, as appears from the fol¬ 
lowing list, too trivial to require such nicety of correction. 


No. 1. -0'40" 

2. +0 19 

3. -0 17 

4. -0 35 


No. 5. -2'35" 

6. +1 18 

7. -1 37 

8 . —0 12 


No. 9. +1'54" 
10. -0 6 


Mean difference 57" or 19" per angle. 

In the succeeding register of the observations, the second 
column contains the reading from the nearest vernier; the 
third column that from the opposite one, suppressing the de¬ 
grees. The two next columns give the minutes and seconds 
of the corresponding readings for the second set of observa- 


uons. 


Reduction 

At Dod Fell, to (’entre. 


Lovely Seat 

265° 

5' 30''| 

6' 

0" 

.6' 

0" 

5' 45" 

Shunnor Fell 

248 

46 

30 

47 

0 

46 

0 

46 30 

Noughtberry Hill 182 

42 

0 

42 

0 

42 

0 

41 30 

Berk in 

159 

11 

15 

11 

0 

11 

0 

10 30 

Bow Fell 

191 

1 

30 

1 

30 

1 

0 

1 0 

Pen-y-gent 

66 

41 

0 

40 

30 

4t 

0 

40 30 

Whemside 

138 

51 

30 

51 

0 

51 

0 

50 45 

Colm 

151 

36 

30 

36 

0 

36 

30 

36 0 

Blea Moor 

139 

58 

0 

57 

15 

58 

15 

57 15 

Ingleborough 

110 

40 

45 

40 

0 

41 

0 

40 30 

Wildboar Fell 

215 

20 

0 

20 

30 

20 

0 

20 30 

Cam Fell 

116 37 

30 

36 

30 

• • 

• • 

1 .... 

Cotter Fell* 

232 20 

0 

20 

0 

• • 

• • 

• • • • 

The Signal 

354 

0 

0 

6 feet 

distant. 

1 


-O' 34" 
-0 28 
-0 10 
+ 0 6 
-0 9 
+ 0 32 
+ 0 20 
+ 0 10 
+ 0 30 
+ 0 24 
-0 16 
+ 1 42 ^ 
-0 19 




At Whemside. 


Colm 

241°15' 30" 

15'30" .... 

• • • • 

The Calf 

277 42 30 

42 30 .... 

• • • • 


0 ' 0 " 
+ 0 10 


* There was no signal on this hill. 


Bow 
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Reduction 

> to Centre. 

Bow Fell 303 ° 26'30" 26'30" . +0'2S" 

Shunnor Fell 336 56 IS 55 30 +0 14* 

Noughtberry 343 17 30 17 0 +0 36 

Lovely Seat 348 2 30 2 0 +0 14 

Whaw Fell 358 40 15 40 0 +0 41 

Dod Fell 15 39 15 38 0 +0 19 

Wildboar Fell 308 30 30 31 0 +0 15 

Pen-y-gent 70 57 30 56 30 —0 4 

Ingleborough 119 53 0 52 30 —0 36 

Graygreth 189 56 0 55 30 . —0 41 

The Signal 241 0 0 4*5 feet distant. 

O 
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Reduction 
to Centre. 

BleaMoor 305° 47'30" 47' 0" . +1'14" 

Whernside 328 5 0 515 . 40 38 

Colm 354 36 30 36 0 . 40 15 

Berkin 9 58 0 57 30 . 40 4 

The Calf 56 12 15 11 45 . -0 15 

Bow Fell 60 7 30 7 0 . —0 42 

Wildboar Fell 92 14 30 13 30 . —0 30 

Cotter Fell 112 29 0 28 30 . -0 27 

Shumior Fell 137 37 30 36 30 . —0 28 

Lovely Seat 155 53 0 53 0 . —0 21 

Whaw Fell 282 38 0 37 30 . 42 43 

The Signal 197 30 0 6 leet distant. 

The angles at the following stations were measured by a 
four-inch theodolite (much out of repair) reading off' to one 
minute. The graduations were numbered precisely as those 
of the six-inch theodolite. 


At Whaw Fell. 

Dod Fell 291° 30' 0" 

Noughtberry 192 42 0 
Blea Moor 54 32 0 

Whernside . 73 33 0 

Cam Fell 328 40 0 

Bow Fell 160 58 0 

Ryssell 135 30 0 

Snays Fell 291 58 0 

Bear’s Head 274 20 0 
Ten End 265 14 0 

At Blea Moor. 

Dod Fell 26° 6' O" 

Cam Fell 42 28 0 

Snays Fell 14 28 0 

Whaw Fell 349 0 0 

At Colm. 

Whernside 235° 52' 0" 
Ingleborough 272 17 0 

Graygreth 313 19 0 


At Ryssell. 

Blea Moor 305° 56' O" 

Bow Fell 200 24 0 

Whaw Fell 285 17 0 


At Bear’s Head. 

Dod Fell 167° 49'SO" 
Noughtberry 205 33 30 
Whaw Fell 189 56 30 


At Ten F,nd. 

Bear’s Head 267° 16' 0" 
Cam Fell 22 30 0 

Blea Moor 47 58 0 

Whaw Fell 57 41 0 

Noughtberry 80 8 0 


Calcnlation of the Distances. 


Ingleborough to Pen-y-gent 


Ingleborough 99° 20' 18" 

Pen-y-gent 31 44 16 

Whernside 48 55 26 


Feet. 

32160 


22441 

42096 


Ingleborough 

Fen-y-gent 

Noughtberry 

Ingleborough 

Whernside 

Noughtberry 


Feet. 

76®23' 65" 44098 

63 3 9 48082 

40 32 56 

22 56 55 44111 

136 35 9 25026 

20 27 56 

Pen-y-gcnt 
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Pen-y-gent 

Whernside 

Noughtberry 

31"19' 46" 
87 39 35 
61 0 39 

Feet. 

48086 

26023 

Ingleborough 

Pen-y-gent 

Dud 

51 44 24 
84 15 49 
43 69 47 

46068 

36354 

Ingleborough 

Whernside 

Dod 

47 33 58 
104 13 24 
28 10 38 

46068 

35095 

Whernside 

Pen-y-gent 

Dod 

55 18 4 
52 31 45 

72 10 11 

35096 

36356 

Mean Distances. 


Ingleborough to Noughtberry...44105 

Ingleborough to Dod Fell.46068 

Pen-y-gent to Noughtberry.48084 

Pen-y-gent to Dod Fell.36355 

Whernside to Noughtberry.25024 

Whernside to Dod Fell .35095 

Pen-y-gent 

Dod 

Noughtberry 

21® 12' 2" 
115 59 59 
42 47 59 

48091 

19350 

Ingleborough 

Dod 

Noughtberry 

24 39 5 

72 0 6 

83 20 49 

44110 

19345 

Whernside 

Dod 

Noughtberry 

32 21 7 
43 50 20 
103 48 33 

25031 

19339 

Mean distance of Dod } 
to Noughtberry. 5 ’ 

...19345 

Ingleborough 

Noughtberry 

Calf 

38 51 57 
108 33 4 
32 34 59 

77647 

51393 

Whernside 

Noughtberry 

Calf 

65 35 11 

88 6 0 
26 18 49 

56420 

51404 

Mean distance of the Calf ^ 

to Noughtberry. S 

The Calf to Pen-y-gent. 

...51398 

,...95894 

Ingleborough 

Pen-y-gent 

Colm 

121032'46" 
29 16 18 
29 10 56 

32250 

66210 

Ingleborough 

Whernside 

Colm 

22 12 42 
121 23 21 
36 23 57 

32283 

14296 


Ingleborough 

Dod 

Colm 

69°48' 28" 
40 55 27 

69 16 5 

Feet. 

32267 

46230 

Ingleborough 

Noughtberry 

Colm 

45 8 45 

46 57 49 

87 53 26 

32260 

31288 

Pen-y-gent 

Dod 

Colm 

54 59 25 

84 55 8 

40 5 27 

56230 

46237 

Pen-y-gent 

Noughtberry 

Colm 

3;3 46 57 

87 30 51 

58 42 12 

56222 

31291 

Whernside 

Noughtberry 

Colm 

102 2 21 

26 30 45 

51 26 54 

14284 

31294 

Whernside 

Dod 

Colm 

134 23 26 

12 45 1 

32 61 33 

14276 

46221 

Dod 

Noughtberry 

Colm 

31 5 17 
130 19 16 

18 35 27 

46268 

31335 


Mean Distances. 


Ingleborough to Colm .32265 

Pen-y-gent .56221 

Whernside .14285 

Noughtberry .31302 

.. 


Ingleborough 45® 49' 27" 23444 
Whernside 70 2 55 17888 

Graygreth 64 ^ 38 

Ingleborough 23 36 45 23439 

Colm 41 2 0 14301 

Graygreth 115 21 15 


Whernside 51 20 26 17890 

Colm 77 27 0 14311 

Graygreth 51 12 34 

Mean Distances. 

Ingleborough to Graygreth.23442 

Whernside .17889 


Ingleborough 55® 26'53" 44141 

Noughtberry 62 19 8 41053 

Belkin 62 13 59 

Ingleborough 80 6 36 44157 

Dod 48 30 4 58080 

Berkin 51 23 20 

Dod 
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Dod 

Noughtberry 

Bei'kin 

23‘’30' 40" 
145 40 35 

10 48 45 

Feet. 

58182 

41142 

Corrected mean Distances. 

IngleboFough to Berkin.44149 

Dod.58092 

Noughtberry .41065 

Ingleborough 97° 12'33" 55981 

Pen-y-gent 64 47 42 67971 

Bow Kell 27 59 46 

Ingleborough 
Noughtberry 
Bow Fell 

20 48 32 
112 27 52 

46 43 36 

55981 

21620 

Ingleborough 

Dod 

Bow Fell 

45 28 15 

80 20 8 

54 11 37 

66998 

40495 

Pen-y-gent 
Whernside 
Bow Fell 

23 3 40 
127 30 1 

29 26 19 

67951 

33550 

Pen-y-gent 

Dod 

Bow Fell 

29 28 1 
124 19 49 

26 12 10 

67993 

40503 

Whernside 
Noughtberry 
Bow Fell 

39 50 66 

92 0 48 

48 8 16 

33580 

21530 

Whernside 

Dod 

Bow Fell 

72 12 1 

52 9 42 

55 38 17 

33576 

40480 

Mean Distances. 
Ingleborough to Bow Fell.... 

Pen-y-gent . 

Whernside . 

Noughtberry . 

Dod Fell. 

..55987 

..67972 

..33568 

..21525 

..40493 

Pen-y-gent 
Whernside 
Wlldboar FeU 

33°38' 2" 
122 25 56 

23 56 2 

87682 

67475 

Pen-y-gent 

Dod 

Wildboai- Fell 

18 53 39 
148 38 43 

12 27 38 

87672 

54561 

Whernside 

Dod 

Wildboar Fell 

67 7 56 

76 28 40 

36 23 24 

57516 

54506 

Whernside 
Noughtberry 
Wildboai Fell 

34 46 51 

124 7 45 

21 5 24 

57566 

39670 


Feet. 


Dod 

Noughtberry 
Wildboar Fell 

32038' 18" 
132 3 44 
16 17 68 

54436 

39645 

Corrected mean Distances. 

Whernside to Wildboar Fell 

Dod. 

Pen-y-gent . 

Noughtberry . 

...67622 

,...64494 

,...87613 

...39616 

1 

Ingleborough 
Pen-y-gent 
Shunnor Fell 

71043 ' 30" 
85 22 16 
22 54 15 

82363 

78465 

Ingleborough 

whernside 

Shunnor 

27 36 34 
142 66 2 

9 27 24 

82326 

63300 

Ingleborough 

Dod 

Shunnor 

19 59 12 
L18 5 4 

21 55 44 

82407 

42163 

Pen-y-gent 

Whernside 

Shunnor 

53 38 13 
94 0 49 
32 20 58 

78480 

63352 

Pen-y-gent 

Noughtberry 

Shunnor 

22 19 0 
129 29 7 
28 11 53 

78641 

38643 

Whernside 

Dod 

Shunnor 

38 42 49 
109 64 38 

31 22 33 

63377 

42158 

Noughtberry 

Dod 

Shunnor 

86 40 32 

66 4 20 

27 16 8 

38619 

42180 

Corrected mean Distances. 

Ingleborough to Shunnor ... 

Pen-y-gent . 

Whernside . 

Noughtberry . 

Dod. 

...82375 

...78500 

...63369 

...38628 

...42168 

Ingleborough 
Pen-y-gent 
Lovely Seat 

63° 6'49" 
93 31 61 

23 21 20 

80969 

72354 

Ingleborough 
Noughtberry 
Lovely Seat 

13 17 12 
151 46 2 

14 56 46 

808.99 

39303 

Ingleborough 
Dod Fell 
Lovely Seat 

11 22 31 81008 
154 24 2 36978 
14 13 27 

Pen-y-gent 
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Pen-y-gent 
Wbernside 
Lovely Seat 

610 47' 49" 
82 54 27 

35 17 44 

Feet. 

72300 

64213 

Pen-y-gent 
Noughtberry 
Lovely Seat 

30 28 36 
111 13 0 

38 18 24 

72316 

39315 

Wbernside 
Dod Fell 
Lovely Seat 

27 36 27 
126 13 6 

26 10 27 

64188 

36870 

Dod Fell 
Noughtberry 
Lovely Seat 

82 23 18 

68 24 35 

29 12 7 

36873 

39305 


Corrected mean Distances. 


Ingleborough to Lovely Seat. 

Wbernside . 

Pen-y-gent . 

..80959 

..64200 

..72321 

..39320 

Dod . .. 


..36887 

Noughtberry 

Dod 

Cotter Fell 

111"48'56" 
49 38 0 

18 33 4 

46333 

56456 

Pen-y-gent to Cotter Fell ... 

...92115 

Ingleborough 
Pen-y-gent 
Blea Moor 

75021'51» 
47 31 48 

57 6 21 

28252 

37058 

Ingleborough 

Dod 

Blea Moor 

23 37 33 

29 17 13 
127 5 14 

28250 

23144 

Pen-y-gent 
Noughtberry 
Blea Moor 

15 31 27 

38 42 50 
125 45 43 

37063 

15860 

Pen-y-gent 

Dud 

Blea Moor 

36 43 55 

73 16 64 

69 59 11 

37056 

23140 

Dod 

Noughtberry 
Blea Moor 

42 43 31 

81 31 15 

65 45 14 

23149 

15880 

Mean Distances. 
Ingleborough to Blea Moor. 

Pen-y-gent . 

rind .. 

...28251 

,...37059 

....23144 

Noughtberry 


....15870 

Whemside 
Noughtberry 
Whaw Fell 

150 22' 67" 
45 25 17 
119 11 46 

20418 

7604 

Noughtberry 

Dod 

Whaw Fell 

58 23 14 
22 49 16 
98 47 30 

7693 

16671 


Feet. 


Wbernside lfi°58' 8" 20434 

Dod 20 58 52 16G55 

WhawFell 142 3 0 

Mean Distances. 

Noughtben-y to Whaw Fell. 7598 

Wbernside.20426 

Dod.1G668 

Shunnor Fell .45068 

Lovely Seat.44290 

Bow Fell.27603 

Ingleborough .37356 

Blea Moor. 9371 

Berkin.41407 

Colm .29836 

Pen-y-gent .40818 

Blea Moor 16‘»22' 0" 14348 

Dod 23 19 29 10211 

Cam Fell 140 18 31 

Blea Moor 53 28 0 14343 

WhawFell 85 52 0 11555 

Cam Fell 40 40 0 

Wbaw Fell 122 36 0 7618 

Blea Moor 25 28 0 14926 

Snays Fell 31 56 0 

WhawFell 72 33 0 19821 

Noughtberry 85 0 0 18981 

Ten End 22 27 0 

Whaw Fell 63 24 0 1982!) 

Cam Fell 81 25 0 17.931 

Ten End 35 11 0 


Whaw Fell 81 39 0 27998 

Noughtberry 82 44 0 27925 

Bear 8 Head 15 37 0 

WhawFell 17 8 0 28011 

Dod Fell 140 45 0 13042 

Bear’s Head 22 7 0 

Mean Distances. 


Ten End to Whaw Fell . 


...19825 

Bear’s Head . 



...28004 

Whaw Fell 

800 58' 

0 " 

26028 

Blea Moor 

78 23 

0 

26243 

Ryssell 

20 39 

0 


Whaw Fell 

25 28 

0 

25984 

Bow Fell 

69 39 

0 

11916 

Ryssell 

84 53 

0 


Mean distance of Whaw 

) 

...26006 

Fell to Ryssell. 

r- 

[To be continued.] 
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XV. On Mr. Herapath’s Method for the Integration of Linear 
Equations with constant Coefficients, 


integration of linear equations with constant coelH- 
cients engaged the attention of analysts very early in the 
progress of the integrai Calculus. The subject has been treated 
of so often and so ably, that we can hardly expect any addi¬ 
tion to our knowledge of it either new in principle, or very 
interesting in tlie details. It would not therefore have been 
necessary to notice particularly the communications of Mr. 
Ilerapath published in the last two Numbers of this Journal, 
if he had not fallen into an inadvertence respecting Lagrange’s 
investigation, of which it seems proper to advise the public. 

In pp. 22, 23, of the last Number of this Journal, Mr. He- 
rapath applies Lagrange’s process to the equation. 




A 


^'y . ■!> ^y 

dx^ dx 


+ Cy = X, 


The calculation is given at length in Lacroix’s Treatise on the 
Integral Calculus, 2nd edit. vol. ii. pp. 326, 327. If r, r,, rg 
stand for the roots of the equation 

H* + Ar® + Br + C = 0, 
the complete integral is as follows, viz. 

^ r—r| • r—Tg 

r, — f . r, — ra 

ra — r. Ti — r, 

Of these three parts Mr. Herapath ,has calculated only the 
first, which he says must separately satisfy the proposed equa¬ 
tion. Now in this assertion, of which no proof is given, lies 
his mistake. If every part had contained only one root, it 
might have been rightly inferred that it must separately satisfy 
the differential equation; but, as the case stands, there is no 
ground for the assertion. If Mr. Herapath will substitute the 
two remaining parts of the integral in the differential equation, 
in like manner as he has substituted the first part, he will find, 

. on collecting the three results, that there is no failure in La¬ 
grange’s method. 


OL |3. 

XVI. On 
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XVI. On the Error imputed by Mr. Herapath to Lagrange 
in his Method of integrating Linear Differential Equations, 
ByA Correspondent. 

To the Editors of the Philosophical Magazine and Annals, 


Gentlemen, 


"VTOUR Correspondent Mr. Herapath has endeavoured to 
prove that Lagrange has fallen into an error in his in¬ 
tegration of linear differential equations, and expresses his sur¬ 
prise that mathematicians have for upwards of half a century 
suffered this to pass unobserved. Skilful mathematicians will 
not take Mr. Herapath’s word for his bold assertion without 
examination, and will then easily detect the fallacy of his rea¬ 
soning : but as your readers are not all of them mathemati¬ 
cians of competent knowledge, it will perhaps not be useless 
to point out Mr. Herapath’s error. 

Mr. H. has deduced the following equation (page 24.) 

(r* -f Ar + B) aX + (r + A) adX + ad'*X = X 


a being 


_1_ 

r*— r r^— rr, -j- r, rj 


_ 1 

(r-r,) (r-r.,) 


This equation is quite incomplete. Mr. H. having employed 
that part ofy which depends on the root r, only; all the terms 
arising from those parts of y which depend on r, and are 
left out. A and B involve the three roots equally, and their 
values may be substituted in the above terms on the left-hand 
side of the equation as Mr. H. does, and we obtain for them 
the following 


r,r2aX — (r, + rj)fldX + ad®X 
Call o', a" the values corresponding to a for the two other 
roots r., r„, so that cl = - --r and \r • 


The terms which are, consequently, to be added to make 
Mr. H.’s equation complete will be 

rr^a’X. — (r + r,) a’dX. -f a'(PX. 

rrjfl^X --(r+ ry)a"d'K + a"d*X, and the aggregate 
of all terms will give this equation : 

(r, rgfl + r / jc'+r r, a'')X—[(r,+r,)a+(r++ (r+rjlfl^jdX 


+ (a + fl' + a")^*X=sX. 

It will now be easily seen that a cd + a"aa 0, 

{r^ + n) + (r + r*) a' + (r + r^) «"= 0 and 

r^rqa rr^a' + rr,a'' = 1 and tliat, consequent!}^ the equa¬ 
tion becomes X = X, as it ought to be. This is the same 

New Series. Vol. 3. No. 14, Feb. 1828. O proof 
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proof of the correctness of Lagrange’s solution that Mr. He- 
rapath employs to establish the truth of his own. 

1 am, Gentlemen, 

Your obedient servant, 

4, Pancras-Lane. F. R. S. 


XVII. On the ultimate Composition of simple Alimentary Sub¬ 
stances ; with some preliminary Hemarks on the Analysis of 
organized Bodies in general. By William Prout, M,D. 


F.R.S. 


[Concluded from page 40.] 


Of the Saccharine principle. 

T N the following observations, the word Sugar, is used in its 
^ ordinary acceptation; but the extended sense in which 
the term saccharine principle is employed, requires a lew re¬ 
marks. 

Messrs. Gay Lussac and Thenard were induced to con¬ 
clude, from their experiments on organized products, that 
when the hydrogen and oxygen of a substance exist in it in 
tlie proportions in which they form water, the substance is 
neither acid nor alkaline, as in sugar, starch, gum, &c.; that 
when the oxygen exceeds this proportion, the substance pos¬ 
sesses acid properties; that when it is less, an oily or resinous 
character*. These conclusions are true to a certain extent, 
but by no means universally so, as will be shown hereafter. 
I shall however adopt this general distribution of organized 
substances so far, as to confine my attention at present to those 
substances in which the first peculiarity above mentioned 
exists; and as sugar, on account of its crystalline form, ap¬ 
pears to constitute the most perfect and definite of these sub¬ 
stances, I have thought it best entitled to give a name to the 
whole class, or family, and hence have included, under the 
term saccharine principle, all those substances, whatever their 
sensible properties may be, into the composition of which the 
hydrogen and oxygen enter in the proportions in which they 
form water. Now it will be found, that the substances thus 
constituted may generally be employed as aliments; and as 
they are chiefly derived from the vegetable kingdom, they 
may be considered as representing vegetable aliments, pro¬ 
perly so called; hence, saccharine principle and vegetable ali¬ 
ment may be regarded as synonymous terms, and they, will be 
so employ^ throughout the present inquiry. 

* Recherches Phyaco-chimiqfies, li. 331. 

As 
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As a subject of general interest to chemists, as well as of 
considerable importance in the present incjuiry, I shall also 
attempt to investigate the composition of a few of the com¬ 
pounds of the saccharine principle with oxygen, or what are 
usually denominated the vegetable acids. 

Of Sugars. 

Many analyses of sugar have been published by different 
chemists, no two of which agree with each other. These dis¬ 
crepances have doubtless arisen from various causes, though 
one cause has probably been some real or accidental difference 
in the composition of the sugars employed*. How many 
distinct varieties of sugar exist 1 do not pretend to know, but 
there are at least two, (independently of the sugar of milk, 
manna, &c. which belong to another series,) and probably 
there arc several others; and it is to the mixture or combination 
of these in different proportions, and the frequent presence of 
foreign bodies, that a good deal of the conlusion respecting 
the composition of sugar has undoubtedly risen. 

Cane Sugar .—The strongest and most perfect sugar that I 
am acquainted with, is sugar candy carefully prepared from 
cane sugar. This, purified by repeated crystallizations from 
water and alcohol, and deprived of the little hygrometric 

• Some years ago I published an analysis of sugar, in which the proper, 
tions of carbon to water were stated to be to one another as 40; 60. I was 
not aware at tliat time of the differences existing among sugars, and the 
results given were founded on the analysis of a specimen ofrcmarkably fine 
looking sugar candy, a quantity of which I had purchased and kept by me 
for several years for the purposes of experiment*. At length my stock be¬ 
came exhausted, and I was surjirised to find on analysing other specimens, 
that they in general contained upwards of one per cent, more of carbon 
than what 1 had before examined. This induced me to recur to the notes 
of my former experiments, but I could detect no material error in them; 
and though I readily admit that the apparatus I then employed was much 
less susceptible of accuracy than what I now use, I cannot help thinking 
that the candy itself was partly in fault, and that it was prepared from an 
imperfect sugar, probably from the East Indies. 

There was also another circumstance which contributed to mislead me, 
not only in this but in all my other results, viz. an inaccuracy in the weight 
usually assigned to atmospheric air, at least as regarded my weights. I have 
long suspected the perfect accuracy of this datum as settled fifty years ago by 
Sir G. Shuckburgh, and have been accustomed for some time past to make 
an allowance for it; but I was not awai'e till recently of its exact amount, 
when I was induced to undertake a series of experiments on the subject, 
which I hope shortly to lay before the public. 

* See Annals of Philosophy, iv. 4J24 (N.S.) I do not distinctly remem¬ 
ber whether, at the time this jiaper was published, some of the original 
sugar candy existed or not, but 1 had then only made one or two experi¬ 
ments on the sugar of commerce. 

O 2 
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moisture that usually adheres to it by exposure for some time 
to a temperature of 312°, was found to be composed of 

Carbon . iS’SS 

'* Water. 57*15 

Now, all the finest and purest specimens of loaf su^ar of 
commerce that I have yet examined, give, when similarly 
treated, precisely the same results. They may therefore be 
considered as identical in their composition with sugar candy^. 
Cane sugar appears to undergo no change whatever at the 
temperature of boiling water; but at about 300° it begins to 
melt, and assume the form of a dark-brown liquid. In one 
experiment, after exposure to this temperature for seven hours, 
it lost *6 per cent, only of its weight, but its properties seem 
to have been permanently injured. Berzelius however has 
shown that, on being combined with lead, sugar parts with 
about 5*3 per cent, of water without undergoYng decomposi¬ 
tion ; for he has likewise shown that it may'^be obtained again 
from the lead in its original state. This sacchar.ite of lead 1 
have several times formed, and once by accident 1 obtained it 
iu the state of beautiful crystals. 

Sugar of Honey .—The lowest-^ well-defined sugar that I 
have yet examined, was first obtained from Narbonne honey, 
by means of a process formerly pointed out by me for obtain¬ 
ing diabetic sugar in a state of purity |. This, deprived of 
its hygrornetric moisture by being placed under a receiver 
with sulphuric acid for several days, was found to consist of 

Carbon. 36*36 

Water. 63*63 

This sugar in the ordinary state of the atmosphere usually 
contains more water than indicated by this analysis; that is 
to say, generally about 64*7 per cent. On the other hand, 
on exposure to a temperature considerably below that of boil¬ 
ing water, it rapidly loses about 3 per cent, of water, and be¬ 
gins to assume the fiuid form: kept at the temperature of 
boiling water for 30 hours, it lost in one experiment upwards 

* Dr. Ure states that he has found sugar to contain upwards of 43 per 
cent, of carbon; but no such specimen has occurred to me, though I by 
no means deny its existence. Indeed 1 have hitherto met with no sugar 
as it occurs in commerce, yielding more than 43*5 per cent, of carbon, and 
frequently it contains considerably less than this. 

f In commerce, these imperfect sugars are denominated weak or low 
sugars, which last epithet is here employed in this sense. 

Med. Chirui^. Trans, viii. 537. I have little doubt that honey con- 
tains a still lower sugar, and which is incapable in this country (at least 
during a great part of the year), of assuming the solid form. This is pro¬ 
bably the li<iuid sugar of Proust. 
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of 10 per cent, of its original weight, became'of a deep brown 
colour, ttnd seemed to be partially decomposed *. 

Sugar prepared from starch evidently belongs to this va¬ 
riety, as is sufficiently indicated both by its sensible propeyties 
and composition. The same is true in general of diabetic 
st^ar, and probably also of the sugar of grapes, figs, ^c. When 
pure, all the varieties of this sugar are beautifully white, cry¬ 
stallize in spherules, and are permanent under the ordinary 
circumstances of the atmosphere. 

Between these two extremes, sugars occur of almost every 
grade, as the following table will show. 



Carbon. 

'Water. 

Pure sugar candy. 

42*85 

57-15 

Impuref sugar candy . . . 

41*5 to 42*5 

58*5 to 57*5 

East India sugar candy (i>) 

41*9 

58*1 

English refined sugar . . . 

41*5 to 42*5 

58*5 to 57*5 

East India refined sugar (v) 

42*2 

57*8 

Maple sugar (v). 

42 1 

57*9 

Beet-root sugar (u) .... 

42*1 

57-9 

East India moist sugar (v) 

40*88 

59*12 

Sugar of diabetic urine . . 

36 to 40 ? 

64 to 60 ? 

Sugar of Narbonne honey 

36*36 

63*63 

Sugar from starch. 

36*2 

63*8 


On some of these it may be necessary to make a few re¬ 
marks. The sugar candies of the shops frequently contain 
minute quantities of foreign fixed bodies, such as lime, &c., 
as well as others of a destructible character. Both the spe¬ 
cimens of India st^ar candy I examined were obviously im¬ 
pure to the eye, being of a brown colour and deliquescent; 
they contained, among other things, traces of potash. The 
East India refined sugar was perfectly white, but rather soft 
and friable, and it did not possess the fine and brilliant grain 

• I observed that after this sugar had been cautiously melted it might 
be preserved in the state of a transparent fluid, if placed in a {Perfectly dry 
atmosphere, as under the receiver of an air-pump with sulphuric acid; but 
that in a few hours after exposure to the air, it l^gan to grow opaque and 
assume the crystalline form, by attracting moisture. Is not this precisely 
analogous to the deterioration which is known to take place in the sugars 
of commerce ? See Mr. Daniell on this subject in the Royal Institution 
Journal, vol. xxxii. Dr. Ure supposes that this deterioration depends on 
the absorption of oxygen; but 1 have hitherto met with no sugar contain¬ 
ing an excess of oxygen. 

t In these results fired bodies only have been allowed for, and those 
marked (v), as occurring in commerce, are probably subject to slight varia¬ 
tions ill their composition. 
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qf the best refined sugars of commerce. For a specimen of 
the maple sugar I was indebted to Mr. Faraday; this, when 
I received it, was very impure and deliquescent, but by treat¬ 
ing it by the process above alluded to, a portion was separated 
that differed but little in its appearance from cane sugar. The 
beet-root sugar was made and refined in France; it was per¬ 
fectly white, but rather soft and fine in the grain. The East 
India moist sugar was of a very low kind, and known in com¬ 
merce by the name of Burdwan sugar.- it was deprived of its 
hygrometric moisture before analysis by exposure to sulphuric 
acid under a receiver. The diabetic sugar was prepared as 
above; the results given w'ere obtained many years ago, and 
I have had no opportunity of repeating the analysis with the 
present apparatus; I believe however that diabetic sugars in 
general belong to the honey variety. The sugar of starch was 
prepared by myself in the usual manner. , 

Of Amylaceous Principles. 

Before we proceed to consider the analysis of amylaceous 
bodies, a few remarks on the nature of these and similar sub¬ 
stances may not be deemed improper. It has been known 
from the very infancy of chemistry, that all organized bodies, 
besides the elements of which they are essentially composed, 
contain minute quantities of different foreign bodies, such as 
the earthy and alkaline salts, iron, &c. These have been usually 
considered as mere mechanical mixtures accidentally present; 
but I can by no means subscribe to this opinion. Indeed, much 
attention to this subject for many years past has satisfied me 
that they perform the most important functions; in short, that 
organization cannot take place without them. This point will 
be more fully investigated hereafter: at present it is sufficient 
merely to observe, that many of those remarkable changes 
which crystallized bodies undergo on becoming organized, are 
more apparent than real; that is to say, their chemical com¬ 
position frequently remains essentially the same; and the only 
points of difierence that can be traced, is the presence of a little 
more or less of water, or the intimate mixture of a minute 
portion of some foreign fixed body. There is no term at pre¬ 
sent employed which expresses this condition of bodies, and 
hence, to avoid circumlocution, I have provisionally adopted 
the term merorganized*, (ftegog pars vel partim^) meaning to 
imply by it that bodies on passing into this state become partly, 
or to a certain extent, organized. Thus starch I consider as 
merorganized sugar, the two substances having, as we shall see 

♦ I am indebted to my friend Mr. Lunn for this term. 

presently. 
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presently, the same essential composition, but the starch dif¬ 
fering frdm the sugar by containing minute portions of otlier 
matters, which, we may presume, prevent its constituent par¬ 
ticles from arranging themselves in tlie crystalline form, and 
thus cause it to assume totally difierent sensible properties*. 

Wheat Starch .—The most perfect form of the amylaceous 
principle is undoubtedly that derived from wheat. This has 
been analysed by different chemists with very different results. 
MM. Gay Lussac and Thenard state that they found it to con¬ 
tain as much as 43*55 per cent, of carbon; while Dr.Ure in¬ 
forms us that he only found 38*55 per cent. The following 
observations will sufficiently explain these differences. 

A very fine specimen of wheat starch, which had been pre¬ 
pared expressly at my desire without the addition of the co¬ 
louring matter commonly added to the starch of commerce, 
and which had been kept in a dry situation for many months, 
was found, in the ordinary columnar form in which it usually 
occurs, (abstracting foreign matters,) to consist of 

Carbon. 37*5 

Water.. 62*5 

One hundred parts of the same specimen reduced to a state 
of fine powder, and subjected to a temperature between 200® 
and 212®, for the space of twenty hours f, lost, ^in a mean of 

* When this subject first occupied my attention many yesirs ago, I was 
at a loss to form any notion of the modus operandi of these minute admix¬ 
tures of foreign bodies, except the mechanical one mentioned in the text, 
viz. that they operated by being interposed, as it were, among the essential 
elements of bodies, and thus by weakening or modifying their natural affi¬ 
nities. But the admirable paper, published by Mr. llerschel, in the Philo¬ 
sophical Transactions for 1H24, “ On certain motions produced in fluid con¬ 
ductors when transmitting the electric current,” appeared to throw an en¬ 
tire new light on the subject. The facts brought forward in this paper are of 
the most important kind, and seem to me to be evidently connected with a 
principle of a more general character, which when completely developed, 
will lead to the most unexpected results. " That such minute proportions 
of extraneous matter,” says Mr. II. ** should be found capable of commu¬ 
nicating sensible mechanical motions and properties of a definite character 
to the body they are mixed with, is perhaps one of the most extraovdinary 
facts that has yet appeared in chemistry. When we see energies so intense 
exerted by the ordinary forms of matter, we may reasonably ask what 
evidence we have for the imponderability of any of tiie powerful agents to 
which so large a part of the activity of material bodies seem to belong ?” 

Any substance may be supposed capable of performing the part of a mer- 
organizing body; but, in a certain point of view, water appears to consti¬ 
tute the first and chieft at least in organized substances. 

11 have reason to believe from other experiments that six or eight hours, 
or even less, of steady exposure to the boiling temperature, will sometimes 
reduce both starch and arrow root, and even gum, to this state of desicca¬ 
tion. 
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two experiments, 12*5 parts, and on being analysed in this 
state gave Carbon 42*8 

Water. 57*2 

which very nearly coincides with what by calculation it ought 
to have given, on the supposition that the loss of weight was 
owing to the escape of water, a circumstance indeed of which 
there could have been little doubt. Starch however in this 
state still retains water, a portion of which may be separated 
by subjecting it to higher temperatures. Thus, after having 
been exposed as above for twenty-four hours to the tempera¬ 
ture of 212°, on being further submitted to a temperature be¬ 
tween 300° and 350° for six hours longer, it lost 2*3 per cent, 
more, and analysed in this state gave very nearly 

Carbon. 44 

Water. 56 

It had now acquired a slight yellow colour, and seemed to 
have suffered some change in its properties; hence, this is pro¬ 
bably nearly the utmost quantity of water that starch is ca¬ 
pable of parting with, short of decomposition. 

Arroic root .—This is another variety of the amylaceous prin¬ 
ciple, of which, like sugar, there seems to be a great variety. 
The specimen on which the following experiments were made 
was remarkably fine, and free from adventitious matters. It 
had been kept in the same drawer with the starch before men¬ 
tioned, and under precisely similar circumstances of the at¬ 
mosphere was found to consist of (abstracting foreign matters) 

Carbon. 36*4 

Water. 63*6. 

One hundred parts, in the above state, exposed for twenty 
hours to a temperature between 200° and 212°, lost fifteen 
parts. Hence its composition, when thus dried, was very 
nearly the same as that of wheat starch similarly exsiccated; 

or it consisted of Carbon. 42*8 

Water. 57*2. 

On being subjected to the full temperature of 212° for six- 
hours longer it lost 3*2 per cent, more, and was then reduced 
to a state similar to that of starch dried between 300° and 
350°, or it consisted very nearly of 

Carbon. 44*4 

Water. 55*6 

When subjected to the temperature of 300° and 350° for six 
hours longer, it lost 1 *38 per cent, more of its weight, but be¬ 
came of a deeper yellow colour than starch similarly exposed, 
and consequently showed greater marks of decomposition. 
Hence, this form of the amylaceous principle, like the sugar 
of honey before mentioned, seems to part with the whole of 

die 
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the water not essential to its composition at the temperature of 
212°, or even perhaps below this point if exposed for a period 
sufficiently long. 

It may not be deemed superfluous to notice here very 
briefly two or three circumstances resulting from the above 
analyses, which, though their iinportonce may not be seen at 
present, should be constantly borne in mind, as they will en¬ 
able us hereafter to throw light on many points connected 
with organization, which otherwise would be inexplicable. 

In the first place, the identity of composition between the 
sugar of honey and arrow root, under the ordinary circum¬ 
stances of the atmosphere, seems to show tliat the differences 
among the varieties of the amylaceous principles arc precisely 
analogous to those existing among sugars, or in other words, 
that there are l(m starches as well as Um sugars. Whether 
arrow root be the lowest that exists, I am unable to say; but 
I have met with none lower; and have reason to believe that 
the greater portion of the other varieties of the amylaceous 
principle known to exist, like the varieties of sugars above 
given, are intermediate in their composition between arrow 
root and wheat starch. The same remarks apply to other 
merorganized principles. 

In the second place, the identity of composition between 
wheat starch and cane sugar, and between the sugar of honey 
and arrow root above mentioned, seems to show that, though 
merorganized bodies are not actually capable of assuming the 
crystalline form, yet that the original tendency among their 
essential elements to combine in certain proportions (and per¬ 
haps to assume certain forms) still continues to operate, though 
in a mitigated degree, and thus to exert, as it were, a feeble 
nisuSi or endeavour toward the maintenance of certain definite 
modes of existence. 

Thirdly, and lastly, crystallized bodies usually part with 
their water of crystallation with difficulty, and when they do, it 
is commonly per mUim^ or in definite quantities. Meror¬ 
ganized bodies, on. the other hand, retain water so feebly at 
all points, that within certain limits this fluid may be readily 
separated, or made to combine with them in every proportion. 
And this appears to be true, not only with respect to water, 
but with other substances capable of combining with meror¬ 
ganized bodies. It may be remarked also in general, that law 
varieties of principles resemble merorganized bodies in these 
and some other respects; thus, they usually part readily with 
all the water not essential to their composition at the tempera¬ 
ture of 212°, or even less (provided they be submitted to it 

iVrta Sen'ies, Vol. 3. No. 14. Feh. 1828. P Jong 
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long enough,) above which point they rapidly undergo decom¬ 
position, &c. 

Lignin, w the Woody Fibre. 

Messrs. Gay Lussac and Thenard first showed that the hy¬ 
drogen and oxygen in this principle exist in it in the propor¬ 
tions in which they form water, a result fully confirmed by 
my experiments. The variety of forms in which lignin occurs 
in difierent woods is so great, that an examination of them all 
would be quite out of the question ; I therefore selected two, 
viz. the woods of the Box and Willem, which appeared to pre¬ 
sent the greatest contrast; the one being among the densest, 
the other the lightest of the woods. These were both treated 
exactly in the same manner; that is to say, they were first re¬ 
duced to the form of a coarse powder by rasping, then well 
pulverized in a Wedgwood mortar, and afterwards sifted, 
^eing by these means reduced to the form of impalpable pow¬ 
ders, they were boiled in repeated portions of distilled water 
till that fluid came off unchanged: a tedious process, requir¬ 
ing several days to accomplish perfectly. After this they were 
similarly treated with alcohol, and finally again with distilled 
water. They were now exposed to the atmosphere, when in 
a dry and favourable state; and when they ceased to lose 
weight were submitted to analysis, and found to consist of 


(abstracting foreign matters) 

Box. Willow. 

Carbon. 42*7 . 42*6 

Water. 57*3 . 57*4 


A known weight of each was then exposed for twenty-four 
hours to a temperature of 212°, and afterwards for six hours 
longer (by means of an oil bath) to a temperature between 
300° and 350°; and at the end of this time they were found 
to have lost, per cent. 

Box. Willow. 

14*6 14*4 


Analysed in this state of desiccation, they were found to con¬ 


sist of Carbon. 50*0 . 49*8 

Water. 50*0 . 50*2 


showing that the loss of weight arose from the escape of water. 
These latter results nearly agree with those of MM. Gay 
Lussac and Thenard, as obtained from the analyses of the 
woods of the Oah oxid. Beech, and seem to show beyond a doubt, 
that the composition of all of them is similar, or that they con¬ 
sist of equal weights of carbon and water; to which simple 
analogy this important principle probably owes its stability. 

Lignin undoubtedly exists in many other forms besides the 

woody 
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woody fibre; indeed it appears to constitute the skeleton or 
ground work on which most organic processes in the vegeta¬ 
ble kingdom are carried on. To illustrate its properties as 
an aliment, the only point of view in which we have to consi¬ 
der it hfere, I shall briefly quote the experiments of Professor 
Autenrieth, of Tubingen, who showed some years ago, that 
by proper management this principle might be rendered ca¬ 
pable of forming bread. The following was the method he 
employed for this puipose. In the first place, every thing that 
was soluble in water was removed by frequent maceration and 
boiling. The wood was then reduced to a minute state of di¬ 
vision ; that is to say, not merely into fine fibres, but actual 
powder; and after being repeatedly subjected to the heat of 
an oven, was ground in the usual manner of corn. Wood thus 
prepared, according to the author, acquires the smell and taste 
of corn flour. It is however never quite white, but always of 
a yellowish colour. It also agrees with corn flour in this re¬ 
spect, that it does not ferment without the addition of leaven, 
and in this case sour leaven of corn flour is found to answer 
best. With this it makes a perfectly uniform and spongy 
bread; and when it is thoroughly baked, and has much crust, 
it has a much better taste of bread than what in times of scar¬ 
city is prepared from the bran and husks of coVn. Wood 
flour also, boiled in water, forms a thick tough trembling jelly, 
like that of wheat starch, and which is very nutritious 

It may be remarked that all the preceding principles are 
capable of being converted into oxalic acid by the action of 
the nitric acid, and into sugar by the action of dilute sulphuric 
acid. 

Acetic Acid, or Vinegar, 

This principle seems to have been more or less used as an 
aliment, either by accident or design, in every age and country. 
There have been various analyses of it published, by different 
chemists; but it is singular, that although some of mem have 
given its exact composition, no one seems to have been struck 
with the most remarkable peculiarity of its composition f, viz. 

* See the Edinburgh Marine for November 1817, p. 313, where an 
account is also given of the Lapland mode of making bread from the bark 
of trees, as described by Von Buch. It is not improbable that during the 
above processes the lignin combines with water, and forms an artificial 
starch. 

f Berzelius, in his paper On the definite proportions, in which the ele¬ 
ments of organic nature are combined, assigns to vinegar this composition. 
See Annals of Philosophy, v. 174 (O.S.) Dr. Thomsen also, in the last 
edidon of his Chemistry, gives the siunc coinpodtion ; though in his more 
recent work he has assigned to it another proportion of hydrogen. 

P2 
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that the hydrogen and oxygen exist in it in the proportions in 
which they form water. Some experiments which I made 
many years ago appeared to render this probable; but from the 
difficulties attending the analysis of this acid, and the uncer¬ 
tainty arising from the properties of the oxide of coppef formerly 
stated, I was unable to satisfy myself completely on the sub¬ 
ject. On repeatedly burning, however, a very fine specimen 
of the acetate of copper, in a given bulk of oxygen gas, with 
the apparatus described at the commencement of this paper, 
it was found that the volume of the gas underwent no change, 
and hence, that the above opinion was correct. 

Acetic acid, freed from non-essential water, I find to be com¬ 


posed of Carbon.47*05 

Water.52*95 


results which almost exactly agree with those of other che¬ 
mists. 

Sugar of Milk. 

The sugar of milk employed in these experiments was pre¬ 
pared by myself in the usual manner, and rendered as pure as 
possible by repeated crystallizations. It was then freed from 
its hygroraetric moisture by confinement under a receiver with 
sulphuric acid, and was found to consist of 


Carbon.40 

Water. CO 


results almost exac^ agreeing with those of Berzelius. 

Manna Sugar .—The saccharine principle existing in manna 
has been long known to possess peculiar properties. That 
employed in the following analysis was separated by means of 
alcohol in the manner commonly described in chemical books, 
and was obtained in a state of perfect purity by repeated cry¬ 
stallizations from tlyit fluid. It was tlien dried at 212°, and 
in this state was found to consist of 


Carbon.38*7 

Water.61*3 


results very different from those of M. Theodore de Saussure*. 
This sugar seems to part with hygrometric water only at the 
temperature of boiling water; but a few degrees above this 
point it begins to suffer decomposition, and at 230° it assumes, 
without melting, tlie form of a brown powder, and acquires a 
strong empyreumatic odour. 

Gum Arabic .—A very fine specimen of gum arabic reduced 
to powder, and analysed as it existed under the ordinary cir- 

* See Bibliotkeque Britanmque, 1814; also Annals of Philosophy, vi. 424. 
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cumstanccs of the atmosphere, was found (abstracting foreign 
matters) to consist of ■ 

Carboi^.36*3 

Water.63*7 

One hundred parts of the same gum, exposed to a tempera¬ 
ture between 200° and 212°, for upwards of twenty hours, lost 
12*4 parts. Hence its composition thus dried would be nearly 

Carbon.41*4 

Water.58.6 

results confirmed almost exactly by actual analysis. 

The same gum, further exposed to a temperature between 
300° and 350° for six hours longer, assumed a deep brown 
colour, and seemed to have suffered decompositicn, though it 
lost in weight only 2*6 per cent. more. Hence, gum probably 
parts with the whole of the water not essential to its composi¬ 
tion at the temperature of 212°, provided 'it be exposed for a 
sufficient time to this degree of heat. 

Substances belonging to this series appear in general to be 
of a weak or low kind, though they are probably very numer¬ 
ous. They may be readily distinguished by being converted 
into saclactic acid by the action of nitric acid. 

The vegetable Acids. 

Oxalic Acid. —Many years ago 1 ascertained that this acid 
in the crystallized state consists of 

Carbon.19*04 

Water.42*85 

Oxygen.38*11 

a composition assigned to it long since by other chemists, and 
now I believe generally admitted, except by Dr. Thomson, 
who informs us that he has met with a specimen containing as 
much as half its weight of water*. I have examined a great 
many specimens with the view of verifying this result, but 
hitlierto have not been successful. 

Citric Acid. —This and all the following acids, except the 
maliCf were analysed at the same period as the oxalic acid 
above mentioned, and the results have been recently verified. 
I find the crystals of citric acid to consist of 

Carbon.34*28 

Water.42*85 

Oxygen .... 22*87 

This composition has been approached very nearly by se¬ 
veral chemists; but no one, so far as I know, has given it ex¬ 
actly. 

* Attempt to establish the first principles of chemistry by experiment, 
ii. 103. 

Tartaric 
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Tartaric Acid in crystals is composed of 


Carbon.32*0 

Water.36‘0 


Oxygen .... 32*0 

a composition assigned to it by Dr. Thomson in his work just 
quoted. 

Malic Acid. —I am not acquainted with any analysis of malic 
acid except that of M. Vauquelin^, vrhich has not, I believe, 
obtained much confidence among chemists, chiefly on account 
of the large proportion of hydrogen which he assigns to it. 
The acid I employed was obtained from the berries of the 
mountain ash by a process very similar to that of Mr. Dono¬ 
van. It was not analysed per se, but in combination with 
lead, with lime, and with copper, and was found, abstracting 
water not essential to its composition, to consist of 

Carbon.40*68 

Water.45*76 

Oxygen.13*56 

This acid, in many points of view, may be regarded as one 
of the most interesting and important of all the vegetable 
acids. 

Saclactic Acid. —The unexpected composition of this acid in¬ 
duced me to investigate its properties more fully than I had 
otherwise intended. What I first employed was obtained 
from the sugar of milk, and hence was tolerably pure, though 
not perhaps completely so. Latterly, I have preferred that 
prepared from gum, which, though exceedingly impure as 
first obtained, may be easily and completely purified by the 
following simple process. 

Add ammonia in slight excess to the impure acid, _ and af¬ 
terwards as much boiling distilled water as will dissolve the 
saclactate formed. Filter the solution while boiling hot, and 
then evaporate it very slowly nearly to diwness. The saclac- 
tatc of ammonia will be separated in the form of crystals, 
which are to be washed with cold distilled water till they be¬ 
come quite white and pure. They are now to be again dis¬ 
solved in distilled water, and the boiling saturated solution 
permitted to drop from a filter into cold diluted nitric acid. 
This latter of course decomposes the saclactate, and precipi¬ 
tates the saclactic acid in a state of perfect purity. Thus ob¬ 
tained, this acid was found to consist of 

Carbon .... 33*33 

Water.44*44 

Oxygen .... 22*22 

* Ann. dc Chimie et de Physique, tom. vi. 337- 
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results differing a little from those of other chemists, who pro¬ 
bably did not take the necessary pains to obtain this acid in a 

perfectly pure state. - 

In conclusion, I wish to observe, that I purposely abstain 
at present from making any further observations on the pre¬ 
ceding results than those already given. I do this for several 
reasons; in the first place, such observations will appear with 
greater effect, when the whole of the facts in my possession 
are laid before the public; and secondly, I consider that data 
which lead to such important conclusions as these appear to 
do, cannot be too firmly established; I therefore, in the mean 
time, earnestly invite chemists in general to repeat them, and 
thus either to confirm them, or point out their errors; and 
for the sake of those who may be inclined to take this trouble, 
I shall close this part of the subject with the following re¬ 
marks: 1, The multiples of hydrogen, carbon, and oxygen, 
are assumed in the preceding calculations as 1:6:8. 2. The 

results given are, on all essential points, the means of many 
experiments, the differences among which are either inappre¬ 
ciable, or at most vary from '01 to *03 of a cubic inch in 
from 5 to 8 cubic inches of carbonic acid or oxygen gas; the 
greatest differences in general being, for obvious reasons, found 
among merorganized bodies; and hence the analyses of these 
are usually stated to the first decimal figure only. 3. As rules 
to be observed, I would say, that a single result should never 
be registered, nor a single calculation made, till the operator 
has made himself complete master of his apparatus, and care¬ 
fully studied the nature of the substance to be analysed; for 
different substances often require very different management: 
that two or three results should never be relied on ; the mi¬ 
nute quantities here sought can be only obtained, like those 
of astronomy, by repeated observations: and lastly, the ut¬ 
most care should be taken that the substances operated on be 
puref a point of greater importance, and frequently of more 
difficult accomplishment than any other, and one that has 
caused me more trouble than all the rest put together. 


XVIII. On the Means of ascertaining the Purity of Sulphate 
of Quina, By R. Phillips, F,B.S. L. Sp E. 8^c, 

^T'HE great demand which has arisen for this important me- 
dicine, and the high price at which it is necessarily sold, 
have excited some, who are careless as to the means by which 
thev acquire gain, to sophisticate it in a vast number of ways, 
and by every means which talent misapplied could suggest. 

Having 
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Having repeatedly of late been requested to examine va¬ 
rious samples of sulphate of quina, I thought it might be use¬ 
ful to state the several modes which may be employed for that 
purpose: and I make the present communication with the 
greater confidence, because I have received the very able as¬ 
sistance of my friend Mr. John T. Barry, of Lombard-street, to 
whose chemical skill, and the opportunity of frequently apply¬ 
ing it, I am indebted for the greater number of hints and facts 
detailed in this paper. 

Pure sulphate of quina has the form of minute fibrous cry¬ 
stals, it is inodorous, and its taste is bitter. If certain vegeta¬ 
ble products, such as starch or sugar, be mechanically mixed 
with it, they may possibly be observed by merely inspecting 
the preparation with a glass. 

1st. if the sulphate of quina be mixed with a considerable 
proportion of foreign matter, it may probably be detected by 
dissolving the salt in question in about three hundred times 
its weight of w’ater,—say one grain in about five fluid drains 
of boiling distilled water. On cooling, pure sulphate of quina 
will be deposited in feathery crystals in twenty-four hours, if 
there be no adulteration. 

2dly. As indirect, but as good collateral evidence, the taste 
of sulphate of quina of known good quality may be compared 
with that of another sample. Thus when pure, a grain of 
sulphate of quina wdll render nearly a pound and a half of 
water, or 10,500 gi'ains, sensibly bitter. 

Srdly. The alkalies either pure or their carbonates, if but 
slightly in excess, always occasion precipitation at ordinary 
temperatures in a solution of sulphate of quina containing only 
1-lOOOdth of its weight, or less than one grain in two fluid 
ounces of water. 

4thly. A solution of tannin occasions a very sensible pre¬ 
cipitate in an aqueous solution of sulphate of quina, containing 
only l-10,000dth of its weight of the salt, provided there be 
no acid in excess. Kino is that form of tannin which best 
answers the purpose. It is however to be observed, that the 
salts of morphia, cinchonia, strychnia, &c. are similarly af¬ 
fected by tannin; but they are not likely to be mixed with 
sulphate of quina. 

5thly. Sulphate of quina suspected to contain sugar, gum, 
or other substances soluble in cold water, may be tried by di¬ 
gesting the same portion of the salt in small and successive 
portions of water to saturation. If the sulphate of quina be 
pure, and the solutions all properly saturated, they will have 
the same taste and specific gravity; and similar portions will 
yield by evaporation equal quantities of solid residuum. 
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6thly. A repetition of the above process, substituting alco¬ 
hol for water, answers for extracting resin and some othesr 
substances, because sulphate of quina is soluble in alcohol to 
only a limited extent. 

7thly. If a white substance insoluble in cold water be found 
in the sulphate of quina, heat the mixture to about 170® of 
Fahrenheit. This will render starch soluble, and its presence 
may be determined by the addition of an aqueous solution of 
iodine, which will immediately occasion a blue colour, and 
eventually a blue precipitate. The iodine should be added in 
very small quantity. 

Stilly. Sulphate of quina has been adulterated with ammo- 
niacal salts. These are rendered obvious by adding a little 
of the suspected salt to a solution of potash. If any ammo- 
niacal salt be present, ammoniacal gas will be readily detected, 
either by the smell, or by holding over the mixture a piece of 
turmeric paper, or a bit of glass moistened with acetic acid. 

9thly. To ascertain whether sulphate of quina contains any 
earthy salts, such as sulphate of magnesia or sulphate of lime; 
burn a portion of it in a silver or platina crucible, or even in 
a clean tobacco-pipe. Any earthy salt, or any matter inde¬ 
structible by heat, will of course remain in the vessel. 

lOdily. To ascertain that the sulphate of quina contains 
the proper quantity of sulphuri|cacid and quina, dissolve a'little 
in pure muriatic or nitric acid, and add a solution of muriate 
or nitrate of barytes: 60 parts should give about 17*3 to 
17*4 of sulphate of barytes; or the method may be varied 
without the trouble of drying the precipitate. Dissolve 60 
grains of sulphate of quina in water slightly acidulated with 
muriatic or nitric acid; add a solution of 18 grains of nitrate 
of barytes, and separate the precipitated sulphate of barytes 
by filtering. If nitrate of barytes be now added to the clear 
solution, it should still occasion slight precipitation, for 60 of 
sulphate of quina contain 5*8 gr. of sulphuric acid, equiva^ 
lent to 19*1 of nitrate of barytes. 

This test is only to determine that there is no crystallized 
vegetable matter uncombined with sulphuric acid in the sul¬ 
phate of quina; the detection of earthy or alkaline sulphates 
has already been provided for, 

llthly. Sulphate of quina should lose not more than from 
8 to 10 per cent of water by being heated till deprived of its 
water of crystallization. Mr. Barry informs me that he once 
examined a sample which contained more than 40 per cent of 
water in excess diffused throng it. 
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XIX. On the Phtenomena of Water-spouts. ^ Mr. JaM£& 

Main*. 

I N sailing from Madras to China, the usual course is through 
the Straits of Malacca and Sincapore. On the pass^e 
from Pulo-penang {i. e. the Island of areca-nut trees) to Mia- 
lacca, the prospect from the ship was interesting : to the right, 
the thinly inhabited island of Sumatra was distinctly seen co¬ 
vered by impervious jungle, with lofty and thickly growing 
woods, even to the water’s edge. To the left, the kingdoms of 
Quida, Malay, and Siam, on the continent of Asia, presented 
the same aspect; but, unlike many parts of the torrid zone, 
beautifully verdant and refreshing to the eye which had just 
left the sultry atmosphere and comparatively thinly planted 
coast of Coromandel. During the passage through those 
scenes, the navigation was tedious, and the weather uncom¬ 
monly unsettled; the heat of the air was generally from 75 to 
85 by Fahrenheit’s thermometer. Occasional and insufferably 
hot gleams of sunshine, raised from the sea; and especially 
from the wood-covered and damp surface of the adjacent lands, 
a most copious evaporation; surcharging the air, and suddenly 
forming vast accumulations of clouds, all highly charged with 
electricity. In all directions lightning descended, followed by 
heavy and impetuous rain. Tne surrounding air and clouds 
converging to the spaces thus left unoccupied, generated va¬ 
rious and contrary currents of air, wheeling the clouds in vio¬ 
lent commotion; partial tornados were consequently created: 
these by their vertiginous course affected the adjacent and sur¬ 
rounding vapours, drawing them into the vortices; the grosser 
parts of this whirling body of vapour naturally inclined to the 
centre of the tornado, and there coalescing, formed the aqueous 
column called a water-spout. 

The first appearance of this phenomenon is the lower end 
of the column impending from the base of a dark cloud in the 
shape of an inverted cone, in a somewhat waved direction, 
descending gradually to the sea or earth. When it happens to 
descend on uie former, it is plainly discernible that a consider¬ 
able body of air below and around the spout partakes of its 
dinetical motion; because the water is violent^ agitated there¬ 
with for a considerable time before the point of the cone reaches 
the surface; and during its approach, a cylindrical body of thick 
spray of much greater diameter than the spout, is seen raised 
from the waves, and appears to meet it in its descent; and when 
in collision, the agitation is extreme. The contact continues 
for ten or twenty minutes, according to the size of the spout; 

* Communicated by the Author. 
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and when exhausted, the lower end becomes broken, less de¬ 
fined, and shrinking as it were upwards, dis^pears as it began. 

Some travellers have reported, that water-spouts rise out of 
the sea; having observed them, perhaps, only when the spout 
had descended and was in contact with the surface; or it might 
happen, that in such a case the tornado might be first generated 
below; and before the clouds were acted on, a column of spray 
would be seen to rise and approach the clouds, before a co¬ 
lumn of water is formed in them of sufficient density to de¬ 
scend. Similar appearances are sometimes seen on shore, when 
columns of dust, or, as the writer has often witnessed, even 
cocks of hay are carried up into tlie air by whirlwinds to a 
great lieight. 

So frequent were these meteorous appearances during this 
part of the voyage, that on one occasion (when in si^t of 
“ The Rabbit and ^ney,” two small islands in the Straits, well 
known to navigators), no less than five water-spouts were seen 
from the ship at the same instant! some of which were falling 
on the land, and others on the sea;—the nearest to the ship 
being computed to be at the distance of five miles. The writer, 
who attentively observed these phenomena, used an excellent 
perspective glass, and on one occasion had an opportunity of 
seeing one while the sun shone upon it (about 7 a.m.), which 
appeared to be tubular; as the sun’s rays were reflected in a 
double parallel stripe along that part of the spout on which 
they shone, viz. one stripe reflected from the exterior side next 
the sun, and another less bright from the interior sur&ce (as 
was supposed) of the opposite side. This, however, is only a 
surmise; but from similar motions of fluids which may be seen 
at any time, there may be reason for supposing that the spout 
is not solid: for instance, if a hole be made in the bottom of 
any vessel, and plugged up widi the end of a stick; let the 
vessel be filled with water and the plug withdrawn, the water 
in escaping through the aperture soon assumes a circular or 
rather a spiral motion, the descending column draws, or meu^ 
properly speaking, admits after it an inverted cone of air, 
reaching from the surface of the water to the hole at which it 
escapes. 

The idea of preventing the approach (for these phenomena 
are seldom stationary) of a water-spout upon a ship (which 
might produce dreadful consequences), by discharging great 
guns towards it, is reasonable; and if it did not approach too 
rapidly, no doubt would be dffectual; because the concussion 
from the ^n would counteract and break the sweeping cur*- 
rent of the" tornado^ and thereby dissipate the motion-em¬ 
bodied fluid, and of course prevent its effects. 

Q2 
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Many ideas occur to the beholder of such “ elemental 
strife,” Moses hath told us, that soon after the creation “ there 
went up a mist from the earth, which watered the whole face 
of the groundand this necessary alternation of the ascent 
and descent of the element of water has continued ever since. 
The aspiring agency of heat, both from the earth and from 
that daily borrowed of the sun, is apparently tfie cause of the 
ascent ol humidity; yet without the assistance of some other 
no less powerful agent, it is difficult to account for all the 
phsenomena connected with the ascent and descent thereof. 
For though most copious between the tropics, and in our sum¬ 
mer months, the lowest degree of temperature even within 
the arctic circle does not materially check evaporation, and the 
assumption by aqueous vapour of an invisible state in the at¬ 
mosphere takes place as well in winter as summer. We find 
when the atmosphere is most fully charged with aqueous vapour, 
and has its temperature above the dew point, and consequently 
not a cloud to be seen; when almost all of it is exhaled from 
the surface of the earth; when vegetables and even animals 
languish,—the barometer is high: but when this sustaining 
power becomes diminished or withdrawn, a change takes place, 
a sensible precipitation of moisture (erroneously called dew) is 
felt, the air becomes turbid, clouds are formed, lightning is 
seen, thunder heard, and rain descends. The barometer, eased 
of its burden, sinks to the point of rain, or snow, or storm; 
and to this succeeds ‘‘ a showery time, ” which continues till 
tbe atmosphere is again charged with that power which keeps 
its vapour in solution, and restores its transparency. Is elec¬ 
tricity this agent ? 

These meteorous changes, so interesting to mankind, al¬ 
ways suggest and force upon us the wish to obtain an efficient 
weather-glass; such an one as would be affected by die exist¬ 
ence and motions of those powers which cause the changes in 
the atmosphere which are out of the reach of our perceptions. 
Perhaps an electrometer which would indicate the quantity, 
but especially the character and direction of that subtile fluid 
(if such an instrument could be constructed), would be of the 
greatest service in foreshowing the changes of the weather. 

The above description and remarks are from actual obser¬ 
vation. No reference has been made to any book, or other 
authority owdiei,subject; and whether the writer has been de¬ 
ceived by appearances, and been led to erroneous conclusions 
as to the cause of them, must be left: to the judgement of the 
reader. 

6, Union Row, Chelsea, 

April 21, 1827. 
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XX. On the Nursing Pouch or Chamber of the Chama concame- 
rata of Gmelin. By John Edw. Gray, Esq. F.G.S. S^c.* 
T^ALCHin the 12th volume of the Naturforscher Journal^ 
of Berlin, described and figured {t. \.f 7.) a very cu¬ 
rious shell, which Chemnitz has since named Chama con- 
camerata. It has been considered as very rare; but having 
lately been brought to this country in considerable abundance, 
—through the kindness of Mr. Pratt, of Bath, I have been en¬ 
abled to examine several specimens which had the dried ani¬ 
mal in them: and as the formation of the cavity, which is itself 
an anomalous structure in Mollusca, and the use to which it 
appears to be applied by the animal, has not hitherto been 
described, I shall proceed briefly to describe them. 

The cavity is formed by a folding-in of the middle of each 
of the valves; and this folding-in does not appear to take place 
till the shell has arrived at the middle period of its growth. 
It is marked externally by a groove formed by the coming to¬ 
gether of the sides of the fold ; the parietes of the cavity are 
thin, and marked with the same lines of growth as the valves 
themselves; the cavities or folds of both the valves ar® exactly 
opposite, and when the valves are closed, they meet so as to 
form a nearly closed chamber, which, although in the internal 
cavity of the shell, is completely external to the animal; and the 
contents of the cavity, like when the head is in a double night¬ 
cap, are on the outside of the shell. Indeed, the manner in 
which the cavity is formed may be easily understood by fold- 
ingji piece of paper to the shape. 

The chamber appears to be used by the animal as a nursing 
pouch to contain its eggs; for in all the specimens which I have 
seen, the cavity of each of the valves contained a group of 
oval, crumpled, pellucid bodies, adhering together, which, when 
they were soaked in water under the glass of a microscope, di¬ 
lated, became semi-transparent, regularly oval, and had all 
the appearance of the eggs of bivalve Mollusca; but they are 
rather large for the size of the shell. 

This is indeed a remarkable anomaly; for most Conchiferce, 
as was described by Lister, aerate their eggs in their gills, 
and then emit them into die water to the protection of Nature. 
Some freshwater species, as the Cyclades, indeed, appear to 
keep them in the concave part of their shell, so as to be vivi¬ 
parous. I do not know of any instance but j;he'above, where 
a pouch appears to have been formed for their protection; and 
what is more remarkable, the other species of the genus Car- 
dita, to which Lamarck has referred this shell, are un¬ 
doubtedly destitute of any thing of the kind. 

* Communicated by the Author. 
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XXI. On an Apparent Violation of the Law qf Continuity, 
Bp P. M, Roget, M,D, F,E.S.* 

¥T cannot fail to strike every philosophical observer of na- 
ture, that the greater number of changes which take place 
in the universe are effected only in a gradual manner; that 
each event is connected by insensible differences, both witli 
the one which immediately precedes, and the one which im¬ 
mediately follows it; and that we may hence infer that the 
whole series of mutations which constitute any observed 
change, is perfectly uninterrupted and continuous. With Ve- 
gard to those changes which appear at first sight to be more 
suddenly effected, a careful analysis of the whole of the pheno¬ 
mena, and a more minute subdivision of the time during which 
they occur, will enable us to perceive the operations of the same 
general principle of successive and intermediate gradation of 
condition necessarily existing between opposite states of being. 
Thus, the apparently sudden impulse communicated to a bail 
by the explosion of gunpowder is, in reality, as much the re¬ 
sult of a gradual communication of motion, during which the 
ball passes successively, though with great rapidity, through 
every intermediate degree of velocity, as in the case of the 
slowest increase of motion, which it might acquire by the con¬ 
stant operations of the greatest accelerating three. It was by 
extending these views to a variety of subjects of physical sci¬ 
ence, that Leibnitz was led to the conclusion, that the same 
principle pervaded every department of nature, and that the 
Law qf Continuity^ as he called it, was the law of the universe. 
Natura non operatur per saltum was his motto; implying that 
every thing that is executed in nature is done by indefinitely 
small degrees. Boscovich has assumed this principle as the 
foundation of his ingenious and profound theory of natural 
philosophy, and deduced from it a variety of important corol¬ 
laries and conclusions. The law of continuity, says that phi¬ 
losopher, consists in this, that any quanti^, whilst passing 
from one magnitude to another, must pass through all the in¬ 
termediate magnitudes of the same kind: or, according to the 
law of continuity, all changes in nature are produced by in¬ 
sensible and infinitely small degrees; so that no body can in 
any case para from motion to rest, or from rest to motion, 
without passing through all possible intermediate degrees of 
motion. 

* From the Scientific Gazette, Noe. 19 and 30, for November 5 and 13, 
1035.—As thu work has long since been discontinued, and was of confined 
drculation, we think Dr.Rogefs interesti^ paper will be acceptable to the 
readers of the Pbilosordiical Magazine.—^ir. 
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The simpler illnstrations of this law are obvious, and must 
readily occur to those who seek for them; but it is important 
to familiarize the mind to them, with a view of preparing our¬ 
selves for the inquiry to what extent the principle admits of 
being carried, and whether it be really, as it is pretended, a uni¬ 
versal law. It appetus to obtain without exception in all those 
physical changes of situations, qualities, and conditions, which 
are connectea with one another by their mathematic^ rela¬ 
tions. All the forces and powers of nature yary by a con¬ 
tinuous gradation hrom one pericxi of time to another, or un¬ 
de^ differences of degree at different parts of space, without 
suffering any abrupt transition at any one point CJontinuity 
is an attribute conunon to the law of gravitation, which acts 
at a distance, as well as to the laws of uie corpuscular forces, 
of which the sphere of operation is limited to insensible di¬ 
stances, and which give rise to the phaenomena of cohesion, of 
elasticity, and of all chemicd combinations and deccunposi- 
tions. It belongs equally to the forces concerned in the phse- 
nomena of dectricity and of ma^etism. As the law of each 
of these forces may be expressed by some mathematical funo 
tion of the distance at which they op>erate, Sfo the same con¬ 
tinuity must continue to pervade and characterize all the ef* 
fects which can result from them, either when mcerted singly, 
or in combination. The motions of bodies may in every case 
be regarded as the aggregate of the modems of every one o£ 
their pardcles; and the modons of any single pardcle, as well 
as of an aggre^te of particles, producra ly a continuous force, 
must be itself continuous, not only with regard to augmenta¬ 
tions or diminutions of velocity, momentum, mechanical force, 
&c., but also with regard to the spaces they traverse, and the 
lines they describe in space. No deflection from a perfectly 
rectilineous course can take place but by infinitely small de¬ 
grees ; or, to express it in geometrical la^ua^ the line of 
motion cannot pass into any curve, of whi^ that line is not 
the tangent at the point where the change of direction b^ins; 
far less, therefore, can a motion in one right line, suddenly 
pass into a motion in another right line, whi^ forms any angle 
whatsoever with it All angular motions are therefore ex¬ 
cluded by the law of continuity, according to which abrupt 
transitions, either of velocity or cUrection, are physical impos¬ 
sibilities. The apparent violatiohs of this law in the effects of 
the collision of elastic bodies, or their reflection after impinge- 
ing on hard surfaces, and even the phenomena of the refrac¬ 
tion and reflection of the rays of light, are shown by Bosco- 
vich to be really all in perfect conformity with the law (ff con¬ 
tinuity. 
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Not content with establishing the universality of this law by 
induction, Boscovich has endeavoured to prove it by other 
arguments, of a still more positive nature, derived from abs¬ 
tract considerations. This universality, he says, arises ne¬ 
cessarily from the very nature of continuity. The limit which 
joins the precedent and the consequent of any thing is com¬ 
mon to both, and is therefore indivisible. Thus, a superficies 
separating two solids has no thickness, and is that in which a 
transition from the one to the other occurs; a line, dividing 
two portions of a continued superficies, has no breadth.; a 
point, discriminating two segments of a continued line, has no 
dimension of any kind. So it is with regard to time: for the 
limit of two consecutive portions is common to both and in¬ 
divisible ; and as every change of a variable quantity from one 
magnitude to another must be made in time, so every change 
must participate in the continuity of time. But to every mo¬ 
ment of time, a certain magnitude of the variable quantity cor¬ 
responds, and the limit of two moments of time is common 
and indivisible; therefore the limits of two magnitudes, corre¬ 
sponding to these two moments, must, in like manner, be com¬ 
mon and indivisible. Moreover, it is impossible for any quan¬ 
tity to have two magnitudes at the same time, and when con¬ 
tinually varying, that it shall have the same magnitude at dif¬ 
ferent times; much more impossible, therefore, that in the li¬ 
mit of two moments of time it shall have two magnitudes, the 
one course pending to the precedent, and the other to the 
consequent moment; or shall not have gone through the in¬ 
termediate magnitudes in the intermediate moments of time. 
For the same reason, a body cannot have two velocities at the 
same time, and therefore cannot have two velocities in the li¬ 
mit common to two moments of time; and when continually 
changing its velocity, cannot have the same velocity in diiferent 
moments of time, but must go through all the intermediate ve¬ 
locities in the intermediate moments of time. Hence, then, 
in passing from the magnitude 8 to the magnitude 12, the 
variable quantity passes through the magnitudes 9, 10, 11. 
The increase or diminution of temperature, for example, goes 
on gradually; the mercury in the thermometer rises or falls 
progressively, passing through every intermediate degree from 
one point ot the seme to another. Now as this reasoning is 
unaffected by any considerations of the hardness, softness, 
elasticity, or other physical property of bodies, the universality 
of the law, as resulting from the nature of continuity, is a 
truth independent of such considerations. From these argu¬ 
ments, which I have given as stated by his able expositor 
Professor Robison, Boscovich has concluded that the law of 

continuity 
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continuity .is essentially universal, and that a breach of it is 
metaphysically, as well as physically, impossible. 

The severest test to which the validity of this mode of rea¬ 
soning can be put, is to apply it to the pure mathematical re¬ 
lations of space and quantity, to which, if the law of continuity 
have any necessary existence in the nature of things, it ought 
to apply with the greatest rigour. We find, accordingly, that 
all the changes of magnitude in those quantities of which the 
value is dependent on that of certain other quantities, accom¬ 
pany corresponding changes in these latter quantities, in a 
manner strictly conformable with the law of continuity. 

ffo be continued.] 


XXII. On the Titaniferous Iron-slag of Konigshiitte in Upper 
Silesia, and on the Probability of its containing Tantalium. 
By Prof. Hunefeld, of Grefswalde^. 


/i LTHOUGII the investigations of Wollaston, Walchner, 
Rose, Du Menil, Cordior, Vauquelin, Peschier, Berzelius, 
Zinken, Schrader, Karsten, and others, have shown that tita¬ 
nium is widely distributed, it has been nowhere found in great 
quantities. Wollaston found it in 1822 in the slag of the great 
iron-works at Merthyr Tydvil in Wales, in regular pale cop¬ 
per-coloured cubes f; and Walchner found the same in the slag 
of the pea-iron-ore of the High-furnace of Kandcrn in Baden 
and Karsten, before this, in tliose of the KeinigshiitteJ. Kar- 
sten’s observation has been but rarely mentioned, and has 
been especially neglected by Berzelius. It seems to me that it 
is particularly calculated to extend our knowledge of titanium 
(at least for the German chemists ); and this has induced me 
to give an account of the titaniferous slag of the Kbnigshutte, 
which I examined in 1824 at Breslau. 1 must however pre¬ 
mise, that I had then no opportunity of combining the investi¬ 
gation, as to quantity, with that as to the nature of the sub¬ 
stances. 

The slag containing titanium, which was given to me for 
examination by my friend M. Muller, was thickly covered 
and filled with pale copper-coloured cubes of titanium; and 
I found that Dr. Wollaston’s description was applicable to 
them in all respects, Peschier, it is well known, has declared 
it to be titanate of iron, of which, however, too little proof has 
been offered for it to be admitted as a fact 11. 


* From Schweitzer’s Jakrbuch, N. S. Band xx. p. 333. 
f See Philosophical Magazine, vol. Ixii. p. 18. and Ixiii. p. 15. 

I Ibid. vol. Ixvi. p. 134. § Karsten’s Archiv. iii. 524. 

II Walchner has declared himself decidedly against this opinion, and 

New Series. Vol. 3. No. 14. Peb, 1828. R A por- 



122 


Prof. Huneield on the Titaniferovs 

A portion of the slag was digested in aqua regia: the greater 
part of it was dissolved, with evolution of sulphuretted hydro¬ 
gen gas, whilst a considerable number of the small cubes of 
titanium remained undissolved, having a perfect metallic lustre. 
But besides these, there remained in the residuum a blackish 
powder, containing grains and minute laminae, nearly of the 
colour of silver, and having a metallic lustre, to which I shall 
return in the sequel. Another portion of the slag was ignited 
with nitre, in order to oxidate the titanium. The melted mass 
dissolved in water gave a beautiful green solution, which, when 
exposed to the air, soon assumed first a deep red, and then 
a dark violet colour, and at last lost all colour *, whilst por¬ 
tions of the protoxides of manganese and iron were deposited. 
Subsequently, this deposit (marked a) and the sides of the 
vessel became covered with fine crystalline iridescent lamina; 
and needles, probably titanate of potash precipitated by the 
substances having attracted carbonic acid from the air. 

The residuum of the dissolved mass in the porcelain crucible 
was washed and dried, by which it assumed Ae colour of iron- 
rust. It was partly dissolved in muriatic acid, and thereby 
gave a solution of iron, and left a blackish powder (6). The 
filtered strongly alkaline re-acting liquid was evaporated, and 
mixed with nitric acid (c). After standing somewhat longer, 
it gave crystals of nitre, and then others of an indistinct form. 
They were mostly white, somewhat opalescent, not easily solu¬ 
ble grains of salt, cracking and decrepitating between the 
teeth, and which, with salt of phosphorus, were melted before 
the blowpipe into a clear bead, which within the flame re¬ 
ceived no colour, either by itself or mixed with tin. The so¬ 
lution was rendered somewhat turbid by caustic ammonia, and 
white flakes were deposited. Boiled and dissolved with pot¬ 
ash, and acidulated with muriatic acid, infusion of galls pre¬ 
cipitated it of a dark yellow; but hydrosulphuret of potash and 
ferroprussiate of iron gave no precipitate; which leads me to 
suppose that those grains of salt were tantalate of potash. 

The fluid c had the following properties. With an alcoholic 
infusion of galls, a yellowish-orange precipitate was formed, 
which was dissolved on being heated; and when it was con¬ 
centrated, it gave a brown liquid, which remained clear on 

dhown that the iron between the laminae of the cubes of pure titanium had 
been mechanically interposed ; whence (like Wollaston) be also explains its 
magnetism. 

* The cracks of the crucible contained a beautiful orange-red efflorescence 
in needles, which were not examined. Were they manganesate of potash, 
or sulphuret of titanium with suipburet of potassium ? (\^d. B&[z.Jahresbcr. 
v. 134.) 

cooling. 
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cooling. Sulpho-cyanate of potash dissolved in alcohol pro¬ 
duced a red colour; with a greater addition, a dark rose colour; 
but with impure sulpho-cyanate of potash (still containing ferro- 
prussiate of potash), a greenish white precipitate; with the 
ferroprussiate of jwtash itself a dark grass green precipitate, 
which was in part dissolved in the remaining liquid, givi^ it 
the same colour; and it was also dissolved by nitric acid. This 
last solution turned gradually brownish green *. Another so¬ 
lution made with muriatic acid, gave, by contact with a cylin¬ 
der of zinc, the usual indications of titanium. 

The black powder b was digested in aqua regia, which ex¬ 
tracted the iron and manganese, leaving however a consider¬ 
able proportion of a black powder, which under the burnisher 
gave an iron-gray streak of a metallic lustre, became inflamed 
even before it arrived at a red heat, and yielded a whitish sub¬ 
stance, which, with a few deviations, bore the characters of 
tantalic acid. These deviations were probably produced by a 
small portion of manganese, which was indicated in the trial 
by the blowpipe. 

I subsequently obtained, through the friend above men¬ 
tioned, a larger quantity of slag containing titanium. It had 
a still greater quantity of large and small regular cubes of 
titanium, which were affixed on the outside as well as to the 
inner cavities of the slag. They had nearly all the same regu¬ 
lar form and the rose copper colour, except a few very small 
groups, which tended somewhat to an orange tint, and had 
but a faint brilliancy (sulphuret of titanium ?). But besides 
these visible crystallizations of titanium, tlie slag had some 
other interesting substances upon it. 

1. Granules of metal melted into it of the shape of beans 
or spheres, weighing from two to thirty grains. 

2. Cavities of different sizes, the sides of which, when filed, 
had a fine lustre as of steel. 

3. Several grains of metal as it were sprinkled in the slag, of 
a globular or oblong shape, with a metallic lustre, and a colour 
between that of silver and that of tin. In their chemical pro¬ 
perties they resembled the small lustrous metallic leaves which 
have been mentioned above; they scratched glass, gave a 
shining powder, and seemed therefore to be tantalium, such 
as we have found it hitherto described. 

4. Melted grains of metal, partly globular, with a tint ver¬ 
ging upon the colour of brass. 

5. Portions of melted slag, of a dark rose red nearly. They 

* See Pfaff’s Ncne Versuche vber das Verhalten der Titansaurc gegen ver- 
schiedene reagetUien (New Experiinentii on the Habitudes of Titanic Acid 
with diiTercnt re-agents); Jahrb. b. xv. p. 372; and Pfaff’s Analyt, Chem. 
b. ii. p, 623. 

R 2 all 
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all showed, on being filed, a fine metallic lustre, were very 
hard and tough, but not malleable, some scratching glass di¬ 
stinctly, others but feebly. 

No. 1.—The metallic granule was attracted by the magnet, 
showed, when filed, a bright steel-lustre, which continued in 
the air; it was very hard, not ductile, but after many blows 
with a hammer, flew into several pieces, and showed a fine¬ 
grained fracture. These fragments could not be melted even 
in the most intense flame of the blow-pipe; they only became 
slightly diminished in lustre. Treated with muriatic acid, 
they yielded odorous hydrogen; the muriatic acid dissolved 
iron, the granule turned black, and after a longer digestion 
crumbled into a black dust. In aqua regia, a little more was 
dissolved; about five-sixths remained, which, when washed 
and polished with a glass stick, gave a streak of a metallic 
lustre similar to molybdena. When moistened, it gave a 
smell of hydrogen gas, such as is given by manganese. Thus 
it remains undecided whether this quality belongs to a small 
residuum of manganese, which however is probably the case, 
since the black powder treated with salt of phosphorus yielded 
a pearl of a faint amethyst colour, whilst otherwise nearly 
the w’hole covered the pearl of salt of phos})horus with a me¬ 
tallic pellicle; and this result remained unchanged on the ex-- 
periinent being continued. Treated with soda and borax, no 
other 're-action took place but that of the salt being covered 
with a metallic pellicle, which remained unchanged even after 
the pearl had been repeatedly touched witli solution of caustic 
potash, and a scrap of tin added to it. If, however, the granule 
of slag had not been sufficiently treated with aqua regia, the 
black metallic powder gave a blueish green substance with 
soda, with salt of phosphorus, a yellowish brown pearl in the 
external flame, a greenish one becoming clear on cooling in 
the inner flame, and which therefore contained iron and man¬ 
ganese. 

After several experiments made with the black pow'der, I 
could perceive, at least in this manner, no indication of tita¬ 
nium ; but another granule, also treated with aqua regia, left 
undissolved small rose copper coloured crystals of titanium. 
Another piece of a melted granule in the titaniferous slag gave 
on the filed surface visible particles of titanium, as it were 
sprinkled among it. The granule just described could be filed 
like the other portions described in what follows, adhering a 
little to the file. 

No. 2.—'Fhese parts proved to be almost entirely the same 
as the former, but were a little harder, and yielded more of 
the black metallic powder. 

No. 3.—They scarcely lost any thing in aqua regia,preserved 

their 



Iron-slag of KmigshUtte, in Upper Silesia. 125 

their lustre, and did not crumble. Similar granules remained 
behind in another experiment with the same solvent, scratched 
glass, and when beaten and broken with a hammer, made red 
hot with caustic potash, and treated with the blowpipe appara¬ 
tus as well as with humid re-agents, did not give any indications 
of titanium. A portion, however, having been melted with pot¬ 
ash, and acidulated with nitric acid, the solution remained for 
several days exposed to the air, and being afterwards filtered, 
was by means of a solution of galls precipitated rather abun¬ 
dantly, of a dirty orange colour; whilst hydrosulphuret of pot¬ 
ash ])roduced a scarcely perceptible turbidity {tantalimi F). 

No. 4.—The brass colour was only superficial, the mass un¬ 
derneath almost entirely resembling Nos. 2 and 3. 

No. 5.—The dark rose red, yellowish, and metallic colour of 
these pieces extended deeper in the last-mentioned portions; 
they evidently contained titanium, were more difficultly filed, 
were magnetic, and might contain a mixture of iron and tita¬ 
nium on the surface, one of tantalium and iron, and some ti¬ 
tanium itself f urther in. 

The black powder obtained from the portion of slag of the 
other mass, was ignited with carbonate of soda; the mass, 
which when cold appeared white with blueish green margins, 
was dissolved in water, in which the green colour, which is 
the j)roperty of manganese, disappeared. A white, somewhat 
loose and flaky powder was precipitated. The remaining fluid, 
mixed with muriatic acid, when treated with oxalate and ferro- 
prussiate of potash, gave a yellowish red precipitate, small in 
quantity. The fluid, when exposed to the atmosphere, turned 
to a fine grass-green, without the least deposit of cyanuret of 
iron; it was not acid. An infusion of galls produced a dirty 
yellowish white precipitate, which after some time became 
grayish white, and subsequently yellowish green. Sulpho- 
cyanate of potash produced a reddish deposit. Neither the 
solution nor the precipitate gave any indications of titanium 
on being treated with salt of phosphorus; nor even after a 
short contact witJi a cylinder of zinc, tin or iron, muriatic acid 
having first been added to the solution. But on mixing an¬ 
other portion of the dissolved mass with nitric acid, drying it 
and treating it with salt of phosphorus and tin before the blow¬ 
pipe, I obtained, by adding a little oxide of iron, a glass of a 
hyacinth colour, which by a greater addition of the evaporated 
solution, turned to a violet mue, and became almost transpa¬ 
rent. 

On comparing these experiments with the slag, with the 
known chemical properties of the substances, it is evident that 
they contained not only an abundance of titanium (as has been 

shown 
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shown before by Karsten), but probably also tantalium. As 
both these metals are so scarce, especially tantalium, 1 have 
thought it of use to call the public attention to this slag. 

It IS not improbable but that the titanium originated by re¬ 
duction from prototitanate of iron and manganese, and the 
tantalium from the tantalates of the same bases {tantalite). It 
would be a very meritorious performance, and highly important 
to the geology of Silesia, if any one would institute a strict ex¬ 
amination ot the iron ore which yielded this slag, as well as of 
its locality, and the process of smelting it undergoes. Perhaps 
by so doing some pure tantalium, or combinations of that 
metal, as well as of titanium (and perhaps wolfram), may be 
found in larger or smaller quantities. It need scarcely be 
mentioned, that titanium is found in the Riesengebirge of Si¬ 
lesia, especially in tlie Iser {Iserin) in the shape of nigrin. 


XXIII. Notices rejecting New Books. 

T he following are the Contents of those Parts lately published, 
of the Philosophical Transactions, and of those of the Linnean 
and Astronomical Societies: 

Philosophical Transactions for 1827 .—Part II. 

On a new form of the diflerential thermometer, with some of its 
applications. By William Ritchie, A.M.— On the structure and use 
of the submaxillary odoriferous gland in the genus Crocodilus, By 
Thomas Bell, Esq.—>On the permeability of transparent screens of 
extreme tenuity by radiant heat. By William Ritchie, A.M,—On the 
derangement of certain transit instruments by the effects of tempera¬ 
ture. By Robert Woodhouse, A.M.—On some of the compounds of 
chromium. By Thomas Thomson, M.D.—Rules and principles for 
determining the dispersive ratio of glass; and for computing the 
radii of curvature for achromatic object-glasses, submitted to the 
test of experiment. By Peter Barlow, Esq.—On the change in the 
plumage of some hen-pheasants. By William Yarrell, Esq.—On the 
secondary deflections produced in a magnetized needle by an iron 
shell in consequence of an unequal distribution of magnetism in its 
two branches. First noticed by Captain J. P. Wilson. By Peter 
Barlow, Esq.—On the difference of meridians of the royal observa¬ 
tories of Greenwich and Paris. By Thomas Henderson, Esq.—On 
some oteervations on the effects of dividing the nerves of the lungs, 
and sulyecting the latter to the influence of voltaic electricity. By 
A. P.W. Philip, M.D.—On the effects produced upon the air cells of 
the lungs when the pulmonary circulation is too much increased. 
By Sir Everard Home, Bart.—Theory of the diurnal variation of the 
magnetic needle, illustrated by experiments. By S. H. Christie, Esq. 
M A.—On the ultimate composition of simple alimentary substances; 

with 
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with some preliminary remarks on the analysis of organized bodies in 
general. By William Front, M.D. 

Presents received by the Royal Society:—Meteorological Journal. 

Transactions of the Linnean Society of London. — Vol. 15tft. Part II. 

Some account of a collection of cryptogamic plants from the Ionian 
Islands. By Robert Kaye Greville, LL.D.—Description of a new 
genus belonging to the natural family of plants called Scrophulmince. 
By Mr. David Don, Libr. L.S.—On Boswellia and certain Indian Te- 
rebinthacea. By Henry Thomas Colebrooke, Esq.—The natural hi¬ 
story of Oiketicus, a new and singular genus of Lepidoptera. By the 
Rev. Lansdown Guilding, B.A.—Observations on the tracheae of 
birds; with descriptions and representations of several not hitherto 
figured. By William Yarrell, Esq.—On two new genera of land 
tortoises. By Thomas Bell, Esq.—Of the insect called OUtros by 
the ancients, and of the true species intended by them under this 
appellation: in reply to the observations of W. S. MacLeay, Esq,, 
and the French naturalists. To which is added, a description of a 
new species of Cuterebra. By Bracy Clark.—A review of the genus 
Combretum. By Mr. George Don.—Description of a new genus of 
plants belonging to the order Nymphceacece ; in a letter to H, T. Cole¬ 
brooke, Esq. By Nath. Wallich, M.D.—Observations and experi¬ 
ments, made with a view to ascertain the means by which the spiders 
that produce gossamer eil'ert their aerial excursions. By John Black- 
wall, Esq.—Descriptions of two quadrupeds inhabiting the South of 
Africa, about the Cape of Good Hope. By Andrew Smith, M.D.— 
An account of a pair of hinder hands of an orang otang, deposited in 
the collection of the Trinity-House, Hull. By John Harwood, M.D.— 
On systems and methods in natural history. By J. E. Bicheno, Esq., 
Sec. L.S.—An account of a new species of Pin us, native of Califor¬ 
nia. By David Douglas.—Remarks on the Antilope Chickara: in two 
letters addressed to the Secretary. By Robert Hills, Esq.—Extracts 
from the minute-book of the Linnean Society, &c. &c. 

Memoirs of the Astronomical Society, Vol. 3rd. Part I. 

Observations made in the Island of Cuba. By the late Don Jos 6 
Joaquin de Ferrer, of Cadiz, member of the Phil. Acad. Boston. Com¬ 
prehending, 1. Observations of the comet of 1807, with the determi¬ 
nation of the elements of its orbit 5 2 . Observations of the lunar 
eclipse, Nov. 14, 1807 j 3. Observations of the comet of 1813, with 
the determination of the elements of its orbit, together with remarks 
on its magnitude, and that of the comet of 1811 ; 4. Observations, 
and computations of the elliptic orbit, of the comet of 1811.—On the 
longitude of Port Bowen, by the method of moon-culminating stars. 
By Lieut. H. Foster, R.N.—^Approximate places and descriptions of 
295 new double and triple stars, discovered in the course of a series 
of observations with a 20 -feet reflecting telescope: together with some 
observations of double stars previously known. By J. F. W. Herschel, 
Esq. Pres.—Notice respecting some errors common to many tables 
of logarithms. By Charles Babbage, Esq., For. Sec.—Astronomical 

observations 
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observations made at Bushey Heath (north latitude 51° 37' 44'^3 ; 
west longitude, in time, from Greenwich O'* l'“ 20%93), in the 
years 1825 and 1826. By Colonel Murk Beaufoy: comprehending, 
1. Transits of the moon and moon-culminating stars ; 2. Occultations 
of stars by the moon; 3. Lunar eclipses ; 4. Eclipses of Jupiter’s sst- 
tellites.—On a new application of the method of determining the time 
by observations of two stars when in the same vertical, to the case of 
Polaris, when*so situated with respect to any other circumpolar star 
in the course of its diurnal revolution below the pole. By Dr. Tiarks, 
—On the passage of the comet of Bootes over the disc of the sun on 
the 18th of November 1826. In a letter from M. Qambart to J. F. 
W. Herschel, Esq. Pres.—On a new period of eclipses. By James 
Utting, Esq.—On an appearance, hitherto unnoticed, in the nebula 
of Orion. By John Pond, Esq., Astronomer Royal.—Notice of a comet 
discovered by M. Flaugergue.s at Viviens, March 29th, 1826. Ex¬ 
tracted from a letter from M. Flaugergues to F. Baily, Esq., Pres.— 
Astronomical observations: I. Observations taken at Stargard, and 
the Paramatta observatory, New South Wales, in the years 1825 and 
1826. By Dr. Rumker. 1. Of the great comet of 1825 ; 2. Of the 
comet in Leo in 1825 j 3. Of the lunar eclipse in May 1826—of .iin 
occultation during the eclipse—and of Mars near the opposition in 
1826. II. Observations of the solar eclipse in November 1826, taken 
at Bushey Heath. By Lieut. George Beaufoy, R.N. III. Observa¬ 
tions of a comet in Eridanus, and of Ceres, Pallas and Vesta, near 
their opposition.s in the year 1826, taken at Padua. By Professor San- 
tini. IV. Observations of the eclipses uf Jupiter's satellites, taken at 
the Madras observatory, in the years 1817—1825. By John Golding- 
ham. Esq. V. Observations taken at Calcutta in the year 1822; and 
an extract of a letter from Major J. A. Hodgson to Dr. Gregory. 

1 . Of the transit of Mercury over the sun’s disc in November, 1822 ; 

2 . Of occultations of stars by the moon j 3. Extract of a letter rela¬ 
tive to the mode adopted for determining the times of the observations 
of Jupiter’s satellites, recorded at p. 440, vol. ii. of the Mem. Ast. 
Soc.—Report of the council of the society to the seventh annual ge¬ 
neral meeting.—Address delivered at a special general meeting of the 
Astronomical Society of London, on April 11, 1827, &c. 


XXIV. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

Dec. 6, 1827.—'T’HOMAS Henry Hall, Esq., and William Phillips, 
-I- Esq., were admitted into the Society. 

A paper was read, entitled, “ On the Corrections in the Elements 
of Delambre’s Solar Tables, required by the OUservations made at 
the Royal Observatory at Greenwich j by G. B. Airy, Esq., M.A., 
Lucasian Professor of Mathematics in the University of Cambridge, 
communicated by J. F. W. Herschel, Esq.” 

The author was desired by the Board uf Longitude to examine the 
discordancies between the right ascension of the sun, as observed at 

Greenwich 
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Greenwich since the erection of the new transit instrument, and as 
computed ,by the solar tables of Delambre, which are used in the 
computation of the Nautical Almanac, with a view to the discovery of 
the errors in the elements of those tables. The result of the compa¬ 
rison at first indicated the necessity of a correction of tlie epochs of the 
sun’s longitude, and of the longitude of the perigee, and perhaps also 
of the equation of the centre. But upon pursuing the examination 
through a series of years, it became manifest that some other source of 
irregularity existed, and that this could be no other than an erroneous 
estimate of the masses of some of the planets, esj)ecially of Venus 
and of Mars. A more critical examination showed that there was 
also an error in the assigned mass of the moon. It was found necessary 
in these investigations to take into account an error which occurred in 
the tables with regard to the secular motion. It results from the au¬ 
thor’s researches that the epochs for 1816, and tho.se for 1821 to 1825, 
ought to be increased respectively by 4",734 and 5",(){)! ; that of the 
perigee increased by dfi",.'!, and the greatest equation of the centre 
diminished by 0",84 j the mass of Venus should be reduced in the 
proportion nearly of 9 to 8, and that of Mars nearly in the proportion 
of 22 to 15. On a comparison of tiiesc results with those which have 
been derived from an examination of some of Dr. Maskelyne’s ob¬ 
servations as given by Burckhardt in the Connaissance des Terns for 
1816, they are found on the whole to agree in the most satisfactory 
manner. 

Dec. 13.—A paper was read, entitled, “ On the measurement of 
high temperatures ■, by James Prinsep, Esq., Assay Master of the 
Mint at Benares, communicated by P. M. Roget, M.D. Sec. R.S.” 

In the commencement of this paper the author describes the many 
abortive endeavours of former experimenters to obtain instruments for 
the accurate admeasurement of high temperatures, and afterwards 
describes several attempts of his own to effect this very desirable ob¬ 
ject. In the course of his inquiries a remarkable fact presented it¬ 
self in the change which occurred in an index constructed on the 
compensation-principle, and formed by two slips of metal, the one 
of silver, the other of gold, originally quite pure, and united without 
any alloy. In the course of a few years, although it had never been 
subjected to a very high temperature, the surface of the gold became 
converted into an alloy of silver, the impregnation extending gra¬ 
dually to a considerable depth in the gold, and destroying the sensibi¬ 
lity of the instrument to changes of temperature. 

After trying vatious plans, he gave the preference to the one 
founded on the following principles ; namely, that the fusing points 
of the pure metals are fixed and determinate j that those of silver, 
gold, and platina, comprehend a very extensive range of tempera¬ 
ture j and that between these three fixed points in the scale, as 
many intermediate ones as may be required, may be obtained by 
alloying the three jnetals together in different proportions. When 
such a series of alloys has been once prepared, the heat of any 
furnace may be expressed by the alloy of least fusibility which it is 
capable of melting. The determinations afforded by a pyrometer 
New Series. Vol. 3. No. 14. Feb, IS2S. S of 
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of this kind will, independently of their precision, have the advan¬ 
tage of being identifiable at all times and in all countries} the small¬ 
ness of the apparatus is an additional recommendation, nothing 
more being necessary than a little cupel, containing in separate cells 
the requisite number of pyrometric alloys, each of the size of a pin’s 
head. The specimens melted in one experiment need only to be 
flattened under the hammer in order to be again ready for use. For 
the purpose of concisely registering the results, the author employs a 
simple decimal method of notation, which at once expresses the na¬ 
ture of the alloy, and its correspondence with the scale of temperature. 
As the distance between the points of fusion of silver and of gold 
is not considerable, the author divides this distance on the scale into 
ten degrees; obtaining measures of each by a successive addition 
of 10 per cent of gold to the silver, the fusion of which, when pure, 
marks the point of zero, while that of gold is reckoned at 10 degrees. 
From the point of fusion of pure platina to that of pure gold, the au¬ 
thor assumes 100 degrees, adding to the alloy which is to measure 
each in succession, one per cent of platina. The author then enters 
into a detailed account of the method he employed for ensuring accu¬ 
racy in the formation of the requisite series of alloys, and of various 
experiments undertaken to ascertain their iitness as measures of high 
temperatures. The remainder of the paper contains the recital of the 
author's attempts to determine, by means of an apparatus connected 
with an air-thermometer, the relation which the fusing point of pure 
silver bears to the ordinary thermometric scale. 

A paper was likewise read, entitled, “ On Alimentary Substances; 
by Sir (feorge Smith Gibbes, M.D. F.R.S.” 

After a few remarks on the very scanty assistance which physio- 
log/ and pathology have yet derived from the chemistry of orga¬ 
nized substances, notwithstanding the great improvements which 
have been lately introduced in the methods of analytical research, the 
author maintmns the proposition, that all alimentary substances, 
whether belonging to the animal or vegetable kingdoms, retain some 
principles originally the result of vitality, which they communicate to 
other bodies, and thus constitute their food. He considers the ap¬ 
pearances of the infusory animalcula, and more especially of the 
Monas Termo, during the decomposition of alimentary substances as 
favouring this hypothesis. In support of this argument, he adduces 
experiments by Dr. Ingenhouz, himself, and others, from which he 
infers that these animalcula perform some definite function during 
the growth of vegetables. 

From the circumstance of chloride of lime preventing the deve¬ 
lopment both of vegetation and of infusory animalcula, the author 
infers that these animalcula are instrumental in the production and 
growth of plants. 

LINN^AN SOCIETY. 

Dec. 4.—Read a paper “ On the Locomotive Power of the Snail, 
by Mr. James Main.” The author describes as the species which 
have chiefly come under his notice the followingXimox maximus : 

ater: 
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ater: lichmivora: rufus: mutabilis: tenax: Skiid agrestis. The belly 
of the snail being perfectly smooth, there are no appendages to do 
the office of feet j and the whole of the body moves at once, and not 
in parts successively. By placing the animal on a piece of glass, 
Mr. Main was enabled to observe a muscular motion ; but this, in¬ 
stead of being from head to tail, was directly the reverse, so that the 
animal’s motion cannot be caused by impulses in the direction of its 
progress. He gives, in conclusion, two conjectures as to the cause 
of the animal’s motion; namely, 1st, that the body is moved forward 
by the retromissive discharge of slime, which being emitted simul¬ 
taneously from every part of the under surface, he conceives may ex¬ 
ercise a force adequate to the propelling of the animalor 2ndly, 
from its power of forming its lower surface into segments of circles 
along the whole of its length ; and thus by assuming a vertical ver¬ 
micular action on the plane of the sustaining surface, impelling the 
body forward by alternate contraction and expansion. 

As dry air deprives the animal of motion, Mr. Main is inclined to 
consider the first surmise the more probable. 

Read an extract from a letter from Dr. Rigby to Mr. R. Taylor, dated 
Berlin, on the ova of the Hirudo medicin^is with some specimens. 

Read also “ An account of Margarddes, a new genus of insects 
found in Ihe neighbourhood of Ants’ Nests; by the Rev. Lansdown 
Guilding, B.A., F.L.S. &c.” Mr. Guilding, after quoting Dr. Nugent 
(Geol. ’Frans, vol. v. p. 463), who states that the ground pearl (im¬ 
properly supposed to be fossil) is found in prodigious quantity in the 
furrows of the land in Antigua when newly turned up, and suggests 
that it may be the production of an insect, informs us that he has 
succeeded, by watching some that he preserved in moist marl, in de¬ 
tecting the insect which issued from them. He conceives it to be a 
parasite on the ants, whose formidable numbers in the dry islands, 
they are calculated to keep down. The entire want of a mouth is 
remarkable in this new insect, the food being absorbed by tubes in 
the fore claws. It also possesses the extraordinary power of throw¬ 
ing out long filaments, when in dry situations, supposed to be for 
preserving itself by obtaining moi^ure. Its scales effervesce and 
disappear in nitric and muriatic acid; sulphuric turns them black; 
and vinegar slowly decomposes them. In flame they burn like horn. 
Mr. G. is uncertain at present what station is to be assigned to this 
insect. 

Dec. 18.—Three new species of Land Tortoise were exhibited by 
Mr. Bell:— Testudo pardaUn, actinodes. and tentorial descriptions of 
which are given in the number of the Zoological Journid just pub¬ 
lished. 

Read a portion of Dr. Hamilton’s Commentary on the Hortus 
Malabaricus." 

Jan. ir>, 1828.—Some specimens of Xantfiince were exhibited by 
L. W. Dillwyn, Esq., washed ashore in July last in Oxwick bay near 
Swansea, many of them picked up alive and yielding a beautiful 
dye. Specimens of the M^usa Vellela and M. Navku^ were found 
with them. 
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Read Descriptions of three new species of Plants, natives of 
New Granada, by M. Gondot, Professor of Botany at Bogota: the 
plants are, 

1 . Sessea cori/mhiflora foliis obovatis attenuatisque, floribus corym- 
bosis.—In woods near Bogota. 

2. Cinchona Muzoncnsis foliis ovato-oblongis acutis basi attenuatis, 
stipulis revolutis, panicuh\ brachiata, corollis albis, limbo imberbi. 
—In great forests near the city of Muzo. 

3. A plant of a Genus nearly akin to Theobroma, from which it 
differs chiefly in habit, in the form of the calyx, and the structure of 
the stamens. Monadelphia Dodccandria. liiittncriocce, Brown. "Ar- 
buscula foliis digitalis, quinatis.”—Forests near Muzo. Called by the 
inhabitants the Cacao Montaras or Sijmoron. The poor people mix 
the fruit with the cultivated cacao. 

GEOLOGICAL SOCIETY. 

Dec. 7-—John Braddieh, Esq. of Boughton-Mount near Maidstone; 
G. W. Featherstonhaugh, Esq. of Duanesburgh, New York ■, Arthur 
Kelt Barclay, Esq. of Grosvenor Place; and Lord Francis Leveson 
Gower, of Albemarle Street, were elected Fellows of the Society, 

A paper was read, “ On the Geology of Quebec and its Vicinity, 
by J. T. Bigsby, M.D. F.L.S. G.S.” &c. &c. 

The author, who acknowledges the assistance he has derived from 
the manuscripts of Lieut. Skene, R. E., first describes the tract, on 
the eastern termination of which the city of Quebec is situated, as an 
oblong ridge of about seven miles and a half in length, and in aver¬ 
age width about one mile and a half; subsiding on the north-west 
by steep and rocky slopes, into rich meadows ; whilst on the south¬ 
east it advances in the form of clifls toward.^ the northern bank of 
the St, Lawrence. 

Various rivers traverse the district above mentioned, nearly from 
north to south, of which the most considerable are the St. Charles 
and the Montmorenci. On the southern bank of the St. Lawrence, 
Point Levi is the most conspicuou.s promontory ; and to the west of 
it the country is intersected by several streams running from south to 
north. 

Diluvium. —The districts above mentioned are partially covered 
with boulders of gneiss, granite, syenite, and labrador felspar ; the 
greatest quantities of which are found on and near Cape Diamond, 
Point Levi, and Point Montmorenci; whilst occasional deposits of 
clay, gravel, and sand, including organic remains, the author supposes 
to be of diluvial origin,—and not produced by the operation of any 
existing watercourses. 

The rocks of this region repose upon each other in the following 
descending order:—1st. A slaty series, composed of shale and grau- 
wacke, occasionally passing into a brown limestone, and alternating 
with calcareous conglomerate in beds, some of which are charged 
with fossils.—2nd. A conchiferous brown and black limestrme some¬ 
times based upon a calcareous conglomerate.—3rd. Gneiss. The 
Author’s chief reason for considering the slaty-series as superior to the 

limestone. 
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limestone, is, that the latter is in some situations in immediate con¬ 
tact with gneiss j while in others it passes into'beds of the first series 
above mentioned ; of which the conglomerates contain organic re¬ 
mains derived from the conchiferous limestone. 

J. The slaty-series occupies the whole of the southern shore of the 
St. Lawrence, the Island of Orleans, and a considerable portion of the 
north bank of the river, including the ridge upon which Quebec is 
placed. In that neighbourhood the mass of the deposit consists of a 
black and brown slaty limestone, inclined at high angles, in some 
instances nearly vertical; and alternating with semi-crystalline lime¬ 
stone, and various conglomerates. The limestone contains several 
varieties of crystallized carbonate of lime, intermixed with quartz 
crystals, and occasionally traversed by seams of bituminous matter. 
Near Cape-Rouge, and on the plains of Abraham and Kilgraston, 
some of the strata consist of red and greenish clay-slate. In the cal¬ 
careous conglomerates, organic remains are mixed with fragments of 
clay-slate, and the beds alternate with compact gray limestone and 
quartzo.se layers. Between Quebec and Cape-Rouge, boulders of 
primary rocks, and fragments of compact grauwacke, are buried deep 
in the red schist. 

'The channels of the various streams east and west of Quebec, afford 
instructive sections, which, according to the author, prove these slaty 
deposits to be more recent than the conchiferous limestone. 

On the south side of the river St. Lawrence, the slaty limestone of 
Quebec is no longer seen, but several new beds of conglomerate pre¬ 
sent themselves ; one of the lowest of which contains trilobites, en- 
crinites, corallines, and other fossils associated with vegetable impres¬ 
sions, probably fuel and amansiae. In the schistose beds near the 
mouth of the Etchemin are thin seams of coal; and at the village of 
St. Henry the slate is so compact as to be used for hones. 

2. The horizontal conchiferous limestone occupies a zone from 
two to three miles in breadth, on the north of the slaty tract, and 
included between the slate and a mountainous range of gneiss. It is 
exposed in the beds of all the rivers which flow southwards into the 
St. Lawrence, and its characters are well developed at the falls of the 
Montmorenci and the St. Charles, and at the quarries of Beaufort. The 
organic remains consist of several species of trilobites, orthocerae, 
terebratulae, encrinites, ammonites, &c. On the Montmorenci the 
beds are from eighteen inches to two feet in thickness, nearly hori¬ 
zontal, and of a blackish-brown colour j in one situation they pass 
into a subjacent calcareous conglomerate, w'hilst in other places the 
limestone itself contains large blue nodules, and reposes immediately 
upon gneiss. At Beaufort-quarries, ledges of fetid limestone alter¬ 
nate with calcareo-bituminous shale, containing organic remains 
similar to those noticed on the Montmorenci. 

From the characters and fossils of the limestone above described, 
the author regards it as the same with the calcaire intermediaire of 
D’Aubuisson, or the equivalent of the " Carboniferous-limestone" of 
English geologists. 


Dec. 21. 
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Dec. 21.—Henry Holland Stutzer, Esq. River-Terrace, Islington, 
w'as elected a Fellow of the Society. 

The reading was begun of a paper On a group of Slate-Rocks 
in Yorkshire, between the rivers Lune and Wharfe, from near Kirby 
Lonsdale to near Malham, by John Phillips, Hon. Mem. of the Leeds 
and Yorkshire Philosophical Societies.” 

1828. Jan. 4.—^John Murray, Esq. Jun. of Albemarle Street; 
Henry Tuffnell, Esq. of Christchurch, Oxford j The Right Hon. 
Viscount Cole, of Christchurch, Oxford j R. C. Fergusson, Esq. 
M.P., of Craigdarroch, Dumfriesshire, and of Great Cumberland 
Street j John Phillips, Esq. of York, Hon. Mem. of the Yorkshire, 
Leeds, and Hull Philosophical Societies ; and John Gurdon, Esq. of 
A.ssington Hall, Suffolk,—were elected Fellows of the Society. 

The reading of Mr. Phillips’s paper begun at the last meeting, was 
concluded. 

The object of this paper is to describe the geological .structure and 
relations of a group of rocks which the author characterizes as '' aber¬ 
rant from the slate district of Cumberland,” and extending about 
fifteen miles towards the east under the summits of Greygarth, Ingle- 
borough, and Pen-y-gent,—a tract remarkable for the variety and sin¬ 
gularity of its geobgical appearances, among which the proofs of 
dislocation are peculiarly striking and important. 

To this descriptbn a sketch is premised of the slate'series of the 
Lakes of Westmorland' and Cumberland, where the rocks are grouped 
in three principal divisions, the lowest consisting of dark soft slate 
much contorted, with fine-grained gneiss beneath it passing into 
granite. The .second division occupies a country of very different 
aspect from that of the slate. The mountain-ranges being marked by 
abrupt precipices, as at Helvellyn, Langdale Pikes, and the Lakes of 
Ulswater, &c. and composed of brecciabd argillaceous rocks contain¬ 
ing calcareous spar, green-earth, and calcedony, with greenstone and 
other forms of trap. On the south of this chain is a tract of transi¬ 
tion limestone, containing caryophyllia, products, spirifers, and other 
fossils j and this is covered by a third zone of slate, the most recent 
rock of the country, usually divisibb into rhomboidal blocks, of which 
two principal varieties are observable, alternating with each otlier; the 
one homogeneous and fissile, and containing organic remains spa¬ 
ringly distributed, of the genera trigonia, pecten, gryphea, turritella 
terebratula j—the other more granular and micaceous. This forma¬ 
tion is in some cases succeeded by red conglomerate, but more com¬ 
monly by mountain-limestone, the lowest beds of which contain nu¬ 
merous pebbles of slate and quartz; and above the limestone are the 
carboniferous rocks, including the millstone grit and the upper coal- 
measures. The highest strata known in the country, consist of the 
new red sandstone, placed in an unconformable position above the 
coal formation. 

llie tract, which is the more immediate object of this paper, extends 
from the valley of the Lune in on easterly direction, to that of the 
Wharfe. Along its middle, from Casterton Fells to a few miles east 
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of the Ribble, ranges an almost continuous line of argillaceous rocks, 
generally fissile, and belonging to the third division of slates above 
mentioned. This tract is bounded on the north by the elevated strata 
that support the summits of Greygarth and P6n-y-gent; and on the 
south (in consequence of great dislocations) by millstone grit arid the 
coal measures. If the rivers Lune and Wharfe are included, no fewer 
than nine streams Oross the district from north to south, and exhibit 
very distinctly the structure and relations of the rocks j the greater 
number of the streams cutting through the limestone and millstone 
grit, exposing the subjacent slate, and finally passing oft' on the de> 
pressed strata of the coal measures. The author describes in detail, 
the phenomena presented in these several sections, and illustrates his 
observations by sectional views and sketches. 

The structure of the country is very well displayed in the course of 
the Kibble, where the slate first appears on the north, beneath paral¬ 
lel bands of limestone; while on the south, the carboniferous 
strata, of which the northern portion is horizontal, decline at a high 
angle, thus indicating a vertical dislocation of about four hundred 
feet. Besides this fault on the southern verge of the slate, another 
still more important one may be traced in a parallel direction across 
the valley of Hibbles-dale, and over Malham Moor; by which, strata 
have been brought into opposition, that in their original place were 
separated by a thickness of more than five hundred feet. Various 
facts are stated by the author in proof of this derangement, and de¬ 
scriptive of the phaenomena produced by it. 

The author subjoins to his descriptions some remarks on the strati¬ 
fication of slate, and on the difficulty of discriminating between the 
planes of general stratification, or dip, and those of the cleavage ef¬ 
fected by a blow,—the latter of which are often disposed at consider¬ 
able angles to those of the dip. He is disposed to think, that in the 
fissile granular varieties of slate approaching to sandstone, the laminae 
of cleavage may really be those of deposition; since the surfaces are 
frequently coated with mica, and the fossil remains are in a disposition, 
parallel to them. Besides this more general cleavage, however, the 
slate is also traversed by other planes, oblique to those of cleavage, 
and less conspicuous, to which the quarry-men give the name of 
" Bate.” The direction of these planes, though nearly alike in limited 
spaces, is found to vary considerably in different portions of the same 
tract; and even the better-defined planes of the ordinary cleavage are 
seldom parallel to each other throughout any great extent of country. 

A collection of fossil vegetables, chiefly from the Jarrow and Fell¬ 
ing collieries in the Northumberland and Durham coal-field, pre¬ 
sented to the Society by William Hutton, Esq. of Newcastle-upon.* 
Tyne, with drawings describing the plants according to the system of 
M. A. Brongniart, was accompanied with some remarks by the donor, 
comprised in a catalogue.—^The collection consists of Calamites, Sigil- 
laria, Sagenaria, Stigraaria, Filices, Sph»nophyllum, Asterophyllum, 
&c.; also several specimens of undescribed eonfervae, leaves, stems, 
&C. 

A notice was read on the occurrence of ‘'Chloropheeite” in basaltic 
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dykes in Northumberland; and of carbonate of strontian in the lead 
measures at Fallowfileld near Hexham, by William Hutton, Esq. of 
Newcastle-upon-Tyne. 

The author discovered "Chlorophaeite” in a basaltic dyke near the 
river Coquet, about two miles N.E. of Felton, in the form of small 
nodules, which upon fracture exhibit the changes of colour and ap¬ 
pearance mentioned by Dr. MacCulloch, who first found this mineral 
in the Isle of Rum. This substance has also been observed by the 
author at Coaley Hill near Newcastle, in the steatitic or earthy form, 
and but rarely crystallized. 

ASTRONOMICAL SOCIETY. 

Dec. 14.—A letter was read from Maj. Hodgson the Surveyor-General 
of India, dated from Calcutta, April 18, 1827, iiccompanied by two 
copious lists of astronomical observations. The Jirst contained a series 
of transits of the moon and some of the principal fixed stars, as ob¬ 
served at his own house (situated 5 seconds in time, east of the 
Flag-staff of Fort William) from November 18, 1826 to March 20, 
1827, both inclusive. The observations are above 300 in number ; 
and the stars observed arc not those w'hich are usually denominated 
moon-culminating stars, but consist of some of the principal stars 
only; and many of these situated occasionally at very considerable 
distances from the moon in declination. In fact, the list of moon- 
culminating stars has never yet been computed early enough to en¬ 
able it to be sent to such distant places in sufficient time for the ob¬ 
servations. It is therefore to be feared that correspondent observa¬ 
tions of many of the stars observed by Major Hodg.son may not be 
found at the observatories in Europe. The results of the transits are 
regularly computed by Major Hodgson, agreeably to a printed form, 
where every step of the process is minutely laid down, and of which 
he has forwarded to the Society two examples. It is Major Hodgson’s 
intention to continue his observations for one whole year at least, 
and to transmit them to the Society, together with the daily compu¬ 
tations showing the results. The instrument employed was a 31 inch 
transit by Dollond ; but he is in expectation of a more powerful one 
shortly from England. The sn-ond list contained a scries of upwards 
of 200 observations of the eclipses of Jupiter’s satellites taken by gen¬ 
tlemen in the civil service, and by officers of the Bengal army, at dif¬ 
ferent times and at different places. The dates extend from July 18, 
1795 to April 11, 1827 : and the names of the observers are given, 
together with the length, the aperture, and the magnifying power, of 
the. tele.scope employed. Major Hodgson states that he shall trans¬ 
mit several others as .soon as he can collect them : for (he observes)- 

observations of this kind have been of much use in determining 
geographical positions in this widely extended country; and the pro¬ 
bability of obtaining correspondent observations through the medium 
of the Astronomical Society, will excite travellers and surveyors to 
take advantage of all opportunities of making observations of the 
eclmses of the satellites of Jupiter, and of the culmination of the moon 
ifna stars.” 

A paper 



Astronomical Society. 1 37 

A paper was also read, entitled '* On the computation of the geo¬ 
centric places' of the planets for ephemeridesby J.F.Littrow. 

The usual mode of computing the geocentric places of the planets 
for ephemerides consists in instituting a first computation of their 
heliocentric positions, which are then reduced to geocentric by well 
known formulae. To avoid the very laborious calculations entailed 
by this process. Prof. Gauss devised a method much more expeditious, 
and which gives at once the geocentric right ascensions and declina¬ 
tions, as well as the distance of the planet from the earth, in terms of 
the co-ordinates of the earth and planets at the instant of observation. 
The equations expressive of these relations are stated by M. Littrow, 
and are extremely simple. By them, the right ascension (a), the de¬ 
clination (S), and mutual distance (f) are given directly as follows : 


tan a = 

Y+y 


X 4-T 


tan S = 

z % 

rr. -cos a 

X if 

(I) 

S = 

Z-f S 


sin S 



X, Y, Z being the co-ordinates of the earth, and x, y, z of the planet. 

Now it is obvious, that if we neglect the perturbations (on which 
neglect it will be observed the application of this method mainly de< 
pends), all these co-ordinates arc, ultimately, functions respectively of 
the mean longitudes of the earth and planet, and their values may 
therefore be tabulated as such; and the tables, once constructed, will 
last till the secular variations of the elements of the planetary orbits 
shall have so changed them as to produce an error surpassing that 
which can be tolenited in an ephemeris.—These tables once com¬ 
puted, the foregoing equations reduce the annual computations to the 
utmost brevity. The only point then to consider is the construction 
of the tables themselves. 

The expressions of the co-ordinates in terms of the mean longitude 
are made to depend on the true longitude as the independent variable, 
by means of six constant quantities for each planet. These are, 1st, 
the respective inclinations of the plane of the planet’s orbit to the 
solstitial and equinoctial colures and the earth’s equator; and, 2ndl^, 
the plane angles made by the line of intersection of the planet’s orbit, 
and the ecliptic re8pecti\'ely with its line of intersection with the sol¬ 
stitial and equinoctial colures and equator. The author states the 
method of computing these constants^ from the known elements of 
the orbit, and gives their actual numerical values for all the planets 
with their secular variations.—^Tbese once known, and the true lon¬ 
gitude, as a preliminary step, computed for every mean longitude, he 
states the equations by which the co-ordinates are formed from them 
for every given value of the longitudes; and, finall;^, embodies the 
whole result of his computations in a table stating their values for each 
of the planets, and for intervals of 4° for Mercury and Venus, 3° for 
Mars, 2° for Jupiter, Saturn, and Uranus, and for each day in the year 
for the Sun. 

New Series. Vol. 3. No. 14. Feb. 1828. T The 
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The publication of the 1st Part of the 3rd Volume of the Memoirs 
of the Society, was announced by the President. 

At the conclusion of the business of the evening. An instrument 
contrived by Mr. Henry Atkinson, of Newcastle-upon-Tyne, to illus¬ 
trate some of the phaenomena of rotation, was submitted to the in¬ 
spection of the members, by Mr. Kiddle,—It consists of a flat circular 
disk, through the centre of which passes n small endless screw, having 
a cup in one of its extremities. When the cup is beUm the centre of 
gravity, and set on a point on which the disk (inclined to the horizon) 
is made to rotate in its own plane, the whole rotating plane per¬ 
forms at the same time, a slow revolution round the perpendicular to 
the horizon, which passes through the point of rotation 3 and the re¬ 
volution of the plane is in the same direction as the rotation. When 
the point of rotation is above the centre of gravity, the plane moves 
slowly round in a direction contrary to that of rotation, affording an 
apt illustration of precession. When the point of rotation is in the 
centre of gravity, the position of the revolving plane continues per¬ 
manent. 


ROYAL GEOLOGICAL SOCIETY OF CORNWALL. 

At a special meeting of this Society, assembled for the express 
purpose, the following Address of Congratulation was unanimously 
adopted. , 

To Davies Gilbert, Esq. M.P. Sfc. Sfc. 

Sir,—At the last annual meeting of this Society, over which you 
have presided from its first institution, and which is so deeply in¬ 
debted, in its origin and advancement, to your zeal and ability, we 
ventured to express a hope that your continued exertions, and suc¬ 
cessful labours in the wider fields of philosophy and science, might 
be crowned with honour in a higher sphere, by your being elected 
to the oflice of President of the Royal Society of London. 

It is gratifying to us to see that our wishes are fulfilled 3 and we 
most sincerely congratulate you on being chosen to fill that chair, 
which having been the seat of Newton, may be deemed the throne 
of intellectual eminence. 

That two of our countrymen, natives of this remote province, al¬ 
most of the same spot, should have been raised in succession to the 
dignity of this station, is to us a source of pleasure and of pride. 

As members of this Society, we rejoice at an appointment which 
forms for us, though at an humble distance, a connecting link with 
the most renowned Society of our country, and brings us within 
the influence of its notice and support 3 for although your enlarged 
mind will lead you equally to protect and encourage every branch 
of science and knowledge, since they all mutually assist each other, 
blending their various colours into one ray of intellectual light; 
yet we shall indulge the feeling, that Geology has, as it were, a 
iwal claim upon your re^d, and will experience that kind and 
fostering care which may fairly be asked for a science, now only in 
its infancy. 


While 
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While we request you to accept our congratulations^ we deeply 
lament the occasion of our illustrious townsman’s resignation. 

Be pleased, Sir, to take an early opportunity of conveying to Sir 
Humphry Davy our condolence on his illness, and our sincere wishes 
for his restoration to perfect health, and to the exercise of those 
faculties which he has employed to the noblest,purposes—the en¬ 
largement of the boundaries of human knowledge, and the gaining 
for his name the most enviable kind of immortality (such is his own 
estimate) that which is connected with the gratitude and blessing 
of his fellow-creatures." 

May the enjoyment of health enable you. Sir, to continue for 
many years in the discharge of the high situation in which you 
have been so honourably placed, with happiness to yourself, with 
satisfaction to your associates, and with benefit to the world. 

(By order of the Royal Geological Society of Cornwall,) 

• Joseph Carke, Treasurer, 

Penzance, Dec. 33,1837- Chairman of the Meeting. 


ROYAL ACADEMY OF SCIENCES OF PARIS. 

May 28.—The following are the titles of the works or manu¬ 
scripts received by the Academy at this sitting:—Description of 
a new steam-apparatus for boats; by M. Tourasse.—New facts 
relative to the therapeutic employment of the Pyrothonide, by 
M. Rauque.—Notice respecting comets; by M. Courbon, surgeon. 
—New notice on the bursting of steam-boilers; by M. Tabareau. 
—New theory of the phenomena of vision; by M. Plagge. 

M. Delessert read a letter from M. Brunei on the subject of the 
accident which happened at the Thames Tunnel.—M. Tbenard, on 
the part of the Commissioners, read a favourable account of the me¬ 
moir by M. Isidore Boullay.—M. Bonastre had presented a me¬ 
moir On the compounds of the oil of cloves and of pimento with 
the alkalies, and several salifiable bases. The principal fact con¬ 
tained in this memoir is, that these oils, which do not redden litmus, 
combine nevertheless with salifiable bases; but M. Chevreul, re¬ 
porter of the Academy, stated, that this fact not being accompanied 
with the necessary details and precision, is devoid of the interest 
which it may hereafter possess. M. Bonastre was recommended to 
continue his researches. 

June 4.—The Minister of the Interior communicated the edict 
of the King, by which the nomination of M. Cassini, jun., as a 
free academician, is confirmed.—M. Girard presented a notice re¬ 
specting hydraulic mortars, made with fossil argillaceous sands.— 
M. Dulong, in the name of the Commission, made a report relating 
to the compression of liquids.—M. Cordier read the first part of a 
memoir On the temperature of the interior of the earth.—M. Bon¬ 
nard read a memoir On the regularity of the geognostic facts which 
exist in the territory of Arkose in the East of France. 

June 11.—At this, which was a public sitting, M. Cuvier read 
An historical eulogium respecting M. Hall^.—M. Dupin read Sta. 
tistical researches respecting the canals of the north and south of 

T 3 France. 
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France.—M. Cuvier read An historical eulogium respecting M. Cor- 
visart; and M. Cordier, a memoir On the temperature of the earth. 

June 18.—The following are the titles of the memoirs or manu¬ 
script works presented to the Academy:—Notice respecting two 
mussels and a toad, which were taken alive from a well which had 
been filled up for oi^e hundred and fifty years; by Dr. Quenin, mayor 
of Orgon.—A sealed packet, containing An account of a new process 
for breaking calculi; by M. Cazenave.—A sealed packet, containing 
New chemical researches; by MM.Quesneville and Julia Fontenelle. 
—Description of a method by which boats may go up rivers alone 
and without expense or danger; by M. Anatasi.—Design for a new 
pump for fire-engines; b^ M. Stolz.—New considerations respecting 
the boilers of steam-engines; by M. Tabareau.—On certain organa 
of the Hymenopterat Dipterat &c. ; by M. llobineau.Desvoydi. — 
Researches respecting the vibration of several sonorous bodies, and 
particularly elastic cords; by M. Cagniard de la Tour;—Notice 
respecting the extinct volcanoes of the South of France, the erup¬ 
tions of which occurred since the deposition of the second fresh¬ 
water formation; by M. Marcel de Serres.—On the elementary 
principles relating to the division of territories.—The Minister of 
the Interior announced his having sent the Academy a collection 
of the fossil bones found in the grottoes of Osselles.— M. Geofiroy. 
Saint-Hilaire sent from Mbntelimart several particulars which he 
had collected respecting the scientific establishments of the South 
of France.—M. Biainville, in the name of the Commission, read An 
account of an extremely curious memoir, by MM. Raspail and 
Robineau-Desvoydi, but which appears to require new researches. 
—M. Brochant gave a favourable account of the new memoir by 
M. Bonnard On the territory of Arkose.—M. Constant Provost 
read a memoir, entitled An examination of the geological question, 
“ Whether the continents which we inhabit have been repeatedly 
covered by the ocean ?” 

June 2J.—MM. Raspail and Robineau-Desvoydi announce that 
they possess myriads of Alcyonellte^ and sent a packet of them.— 
M. Lacroix gave a favourable account of M.Denaix’s work, entitled 
A methodical comparative geographical essay.—M. Cuvier read a 
memoir On the Scarus of the ancients.—M. Berthier read A notice 
of four memoirs which he presented to the Academy on some new 
mineral specie.').—M. Roger communicated some results which he 
had obtained respecting the height of Mont-Blanc.—M. Raspail 
read a memoir, entitled A physiological analysis of the SpongiUa 
Jriabilis of Linnaeus. 

The Academy decided that the place vacant by the death of 
M. fiamond ahould be supplied. 

July 2.—M. Pons, of Florence, informed the Academy that he 
had discovered on the 20 th of June, a small comet, invisible to the 
naked eye, in the constellation of Cassiopeeia; and according to a 
letter from Marseilles, M. Gambart also observed it at 2 o’clock in 
the morning of the 2 l 8 t of June.—M. Beudant reported, in the 
ji^e of the Commissioners, very favourably with respect to four 
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memoirs which M. Berthier had presented to the Academy at one 
of its late sittings.—M. Provost read an extract from a new nie< 
moir on geology. 

July 9.—The Minister of the Marine forwarded Observations on 
various subjects, which had been sent to him from New Holland, by 
M. Durville.—M. Rembieiinski presented a memoir, entitled De¬ 
scription des courbes.prodtidionelles. —M. Velpeau read a memoir, 
entitled Richerches sur Vfxnf hurhain. —M. S^rullas read a memoir 
already noticed in the Annates. —M. Cordier, in the name of a Com¬ 
mission, gave a favourable account of the memoir lately read by 
M. Provost.—The Commission for the presentation of candidates 
for the place of Foreign Associate, vacant by the death of Volta, was 
composed of MM. Arago, Fourier; Legendre, Cuvier, Thenard, and 
Desfontaines.—A secret Committee of the Section of Mineralogy- 
presented the following list of candidates for the place vacant by 
the death of M. Ramond: MM. B.onnard, Berthier, and Constant 
Prevost. 

July 16.—The lamented death of M. Fresnel was announced to the 
Academy.—M. Keller, engineer in the Marine, requested permission 
to deposit a sealed packet.—M. Boucharlat also sent a sealed 
packet, containing the results of his experiments upon ammonia, 
and an analysis of a memoir On the possibility of considering am¬ 
monia as an hydracid as well as an alkali.—M. Cuvier reported re¬ 
specting the fossil bones found in the cavern of Oisselles near Be- 
san^on.—M. Berthier was elected a member of the Academy.— 
M. Andreossy presented an historical notice of the giraffe.—M. 
Turpin read a memoir On the structure and reproduction of the 
truffle compared with those of the toadstool. 

July 23. —M. Arago communicated several new experiments on 
bromine, by M. Aug. de la Rive.—M. Cordier finished the reading 
of his paper On the temperature of the earth.—M. Turpin con¬ 
cluded his memoir On the reproduction of the truffle.—M. Du- 
trochet communicated some observations on Endosmosis and Exos¬ 
mosis. 

July 30. —M. Roger sent the Elements of the calculation by which 
he determined the height of Mont.Blanc.—M. Thenard, in the 
name of a Commission, reported that the manuscripts of M. Rei- 
neck, who died at Ancennis, contained nothing worthy of being 
printed: the examination was made at the request of the Minister 
of the Interior.—M. Collard de Martigny communicated an an¬ 
nouncement of the principal consequences deduced from his re¬ 
searches into the alterations produced in the quantity and comj^osi- 
tion of the blood aiid lymph, by complete abstinence from liquid 
and solid food.—M. Binet read a memoir On the deftermination of 
the orbits of planets and comets.—MM. Robiquet and Colin read 
a second memoir on madder.—M. Savart presented a new memoir 
On the vibrations of solid bodies. — At a secret sitting, the 
President, in the name of the Commission of the 9th of July, pre¬ 
sented the following candidates for the vacant place of Foreign As¬ 
sociate. In the first rank, Dr. ThomasYoung, of London; and af¬ 
terwards, 
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terwardg, in alphabetical order, MM. Bessel, of Koenigsbei^; Blu* 
menbach, pf Gottingen; Robert Brown, of London; Leopold de 
Buch, of Berlin; Dalton, of Manchester; Gibers, of Bremen; 
CErsted, of Copenhagen; Plana, of Turin; and Soemmering, of 
Frankfort. ^ . . . i 

Aug. 6.-—The following memoirs were received at this sitting 
On the use of chloride of lime in disinfecting the air in which silk¬ 
worms are kept, by M. Bonafous; On the propagation of heat in 
a triangular prism, by M. Ostrogratzki; On an artificial nose from 
the skin of the forehead, by M. Delpech; On the motion of fluids 
in the atmosphere, by M. Le Chevalier.—Dr. Young was elected 
Foreign Associate of the Academy.— M. Geoffroy-Saint-Hilaire 
presented the head of a young giraffe, in which it was seen that 
the bony nucleus of the horn in the young animal is separated from 
the forehead by a distinct suture. There were read a memoir On 
some electrical phaenomena produced by the pressure and cleavage 
of crystals, by M. Becquerel; On the compression of gases, by 
M. Despretz; On a’ new theory of sonorous vibrations, by M. 
Cagniard-Latour; On the operation for the artificial pupil, by M. 
Faure.—M. Molard gave a favourable account of tachygraphy, and 
of the tachy type, invented by M. Conti. 

Aug. 13.—Titles of memoirs received;—^Memoir in continuation 
of the history of quina, cinchonia and kinic acid, by M. Henry; 
Remarks on the weight and dimensions proper for the sails of ma¬ 
chines in order to produce the desired effects, by M. Landormy; A 
third notice on the motion of fluids, by M. Le Chcvallier; Mempir 
on two cases of luxation of the cervical vertebrae with compression of 
the spinal marrow, by M. Barny.—M. Chevreul read a notice On 
the discovery of phocenic acid in the alkanet.—M. Lisfranc read 
a memoir On rhynophstiet and presented an individual who had 
successfully undergone the operation.—M. Geoffroy-Saint-Hilaire 
communicated Some observations on a poly dactyl horse, with toes 
separated by membranes.—M. Savart read a memoir On vibrations. 
The Academy received at this sitting two verbal reports : one by 
M. Freycinet, On M. Balbi’s ethnographical atlas; the other by 
M. Silvestre, on M. Francceur’s work On the teaching of linear 
drawing. 

Aug. 20.—Thie ordonnance of the King confirming the nomination 
of M. Bertbier was received.—A letter from M. Pons announced 
the discovery of a new comet.—M. Fossombroni communicated a 
report respecting the Caesarean operation lately performed in a 
hos^tal at Florence.—Titles of memoirs received: Researches and 
observ^ions upon false consecutive aneurism, by M. Breschet; 
Discoveries on the treatment of scrofulous affections, and a process 
for healing in ano (a sealed packet), by M. Deygallieres; 
New observations on yellow fever, by M. Leymerie.—M. Cassini, in 
the name of a Commission, gave a favourable account of M. Turpin’s 
researches on the reproduction of truffles.— M. Pouiilet read a 
memoir On electro-magnetism.—M. Chabrier read An extract of 
some new observations on the progressive motion of animals. 

Aug. 
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Aug. 27.—The Academy received a memoir from M. Madelaine 
On steam-engines.—M. Chevreul gave a very unfavourable account 
of a new process, proposed by M. Ratieuville, for dyeing wool of a 
blue colour.—The following papers were also read; Researches on 
the determination of the series which represent the functions given 
in one part only of their extent, by M. Brisson; A memoir on 
the dyeing of woollen with prussian blue, by M. Raymond; A me¬ 
moir on the formation of sulphuric aether, by MM. Dumas and 
Boullay; Researches on the human ovum, by M. Velpeau.— 
M. Frederic Cuvier gave a favourable verbal account of the Baron 
Gerando’s work On the education of the deaf and dumb. 

Sept. 3.—The Minister of the Interior transmitted the ordonnance 
of the King, by which the nomination of Dr. Young was confirmed. 
—M. Deygalieres sent two Observations on scrofulous diseases, 
cured according to the principles of his new method.—M. Tournal, 
junior, of Narbonne, announced the discovery of caverns containing 
fossil bones, near that city.—M. Lalanne presented an instrument 
which he nameB secateur perspectif. —Mr. Perkins read a memoir On 
new high-pressure machines.—M. Dumeril gave an account of the 
researches of M. Velpeau on the human ovum.—M. Chevreul, in 
the name of tlie Commission, made a favourable report respecting 
the memoirs of M. S^rullas.—M. Blainville began the reading of a 
report on the work of M. Jacobson On the reproduction of bivalves, 
—M.Parseval presented a memoir On the integration of linear equa¬ 
tions.—M. Cauchy read a memoir On the determination of the series 
of Lagrange, and the conditions of convergence. 

Sept. 10.—M. Rambur, a physician of the department of Inare 
and Loire, sent a description of a monstrous child which had two 
bodies and only one head.—M. Blainville made a verbal communi¬ 
cation respecting the organization of a species of Terebratula.’-- 
M. Navier read the report respecting M. Clement’s memoir On the 
escape of elastic fluids and safety valves, &c.—MM. Julia Fonte- 
nelle and Poisson read a notice respecting a new kind of paper 
made from liquorice.—M. Boisduval read a memoir On the mono¬ 
graph of the tribe Zyneides. 

Sept. 17.—M. Raspail announced that he had discovered in the 
subterraneous logs of typha, a fecula possessing very peculiar cha¬ 
racters, which he details.—^. Milne Edwards deposited a sealed 
packet.—M. Haldat sent two memoirs, one On diffraction, and the 
other On magnetism in motion.—The following memoirs were read: 
On the general system of the internal navigation of Fra^e, by 
M. Brisson; A second memoir, by M. Cauchy, On the application of 
the calculus of rcsiduums to physico-mathematicai questions; 
Researches into the vertebral organization of the lower order of 
animals, by M. Robincau Desvoidy.— On the magnetic action 
exerted in all bodies by the influence of a very powerful magnet, 
by M. Becquerel. 

Sept. 24.—M. Gendrin, a physician, sent some researches into 
the heat of hot springs.—M. Mozembas, of Bordeaux, sent a me¬ 
moir On the means of constructing lightning conductors with eco¬ 
nomy. 
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nomy.—M. Tournal sent a second letter On the caverns containing 
fossil bones, which he had discovered.—M. Kaspail read a memoir 
On the Akyonella: of marshes.—M. Gerard, in the name of a Com¬ 
mission, gave a favourable account of the last memoir by M. Vicat. 
—M.Dugez read a memoir On a monstrous conformation in the 
heart of a new-born infant.—M. Chevreul gave a detailed account 
of the recent labours of MM. Robiquet and Colin On the colouring 
matters of madder.—M.Villermet read a memoir entitled, Staiktique 
des conceptions. —M. Velpeau communicated new researches On the 
human ovum. 

Jan. 7, 1828.—Mr. Ivory was nominated a correspondent, in the 
section of Geometry. 


XXV. Intelligence and Miscellaneous Articles. 

* 

ON THE FLUIDITY OF SULPHUR AND PHOSPHORUS AT 
COMMON TEMPERATURES *.—BY MR. FARADAY. 

I PUBLISHED some time ago a short account of an instance of 
the existence of fluid sulphur at common temperatures; and 
though I thought the fact curious, I did not esteem it of such import¬ 
ance as to put more than my initials to the account. 1 have just 
learned through the Bulletin Universal for September, p. 178, that 
Signor Bellani had observed the same fact in 1813, and published it 
in the Giomale di Fisica, vol. vi. (Old Series.) I also learn, by the 
same means, that M. Bellani complains of the manner in which facts 
and theories, which have been published by him, are afterwards given 
by others as new discoveries; and though I And myself classed with 
Gay-Lussac, Sir H. Davy, Daniell, Bostock, &c. in having thus erred, 
1 shall not rest satisfied without making restitution,—for M. Bellani, 
in this instance, certainly deserves it at my hand. 

Not being able to obtain access to the original journal, I shall quote 
M. Bellani’s very curious experiments from the Bulletin, in which they 
appear to he fully described. ** The property which water possesses, 
of retaining its fluid state, when in tranquillity, at 10° or 15° below 
its freezing point, is well Icnown : phosphorus behaves in the same 
manner; sometimes its fluidity may be retained at 13° (centigrade ?) 
for a minute, an hour, or even many days. What is singular is, that, 
though water cooled below its freezing point, congeals easily upon 
slighl internal movement, however communicated, phosphorus, on the 
contrary, sometimes retains its liquid state even at 3°, even though 
it be shaken in a tube or poured upon cold water. But as soon as it 
has acquired the lowest temperature which it can bear without solidi¬ 
fying, tiie moment it is touched with a body at the same temperature, 
it solidifies so quickly, that the touching body cannot penetrate its 
mass. If the smallest morsel of. phosphorus b put in contact with a 
liquefied portion, the latter infallibly solidifies, though it be only a 
singk de^ee below the limit of temperature necessary j—^thb does 
not always happen when the body touching is heterogeneous. 

" Sulphur 
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** Sulphur presented the Aame phenomena as phosphorus 3 frag¬ 
ments of sulphur alvrays,prodqced the crystallization of cold fluid por¬ 
tions. Having withdrawn the bulb of a thermometer which had been 
plunged into sulphur at 120 °, it came out covered with small gobules 
of sulphur, which remained fluid at 60° 3 and having touched these 
one after another with a thread of glass, they became solid: although 
several seemed in contact, yet it required that each should be touched 
separately. A drop of sulphur, which was made to move on the bulb 
of a thermometer, by turning the instrument in a horizontal position, 
did not congeal until nearly at 30° 3 and some drops were retained 
fluid at 15° t. €. 75° of Reaumur below the ordinaiy point of lique¬ 
faction .”—Quarterly Journal^ Jan. 1828, p. 469. 


ELEMENTARY NATURE OF BROMINE. 

Iodine colours a solution of starch blue, bromine renders a similar 
solution orange colour. M. A. de la Rive added a few drops of bro¬ 
mine to a solution of starch coloured blue by iodine, and obtained a 
compound which gave two distinct colours with starch—one brown, 
the other yellow 3 the difference of colour corresponding with the two 
bromides of iodine described by M. Balard. These compounds of 
iodine and bromine, dissolved in a solution of starch, were subjected 
to the voltaic pile : immediately the yellow solution became blue 
about the negative pole and orange about the positive pole, indicating 
the separation and places of the iodine and bromine. Thus the small¬ 
est quantity of iodine may be discovered in bromine 3 but when the 
experiment was resorted to, to prove whether the idea thrown out, 
that bromine was a compound of chlorine and iodine, was founded in 
fact or not, it gave no such indication, and a solution of bromine in 
starch electrifled for a long time together, gave no appearanc;e of iodine. 
Hence M. de la Rive concludes, that bromine contains no iodine, but 
is an element analogous to iodine and chlorine. When bromine And 
iodine are combined, the former passes to the positive pole, and is 
consequently more negative than the latter 3 which accords with the 
observation of M. Balard, that it should occupy a place between chlo¬ 
rine and iodine. According to the Bulletin Universel, when the 
letter to M. Arago, containing an account oi> the facta above referred 
to, was read to the Academy of Sciences, that body decided that the 
assertion of M. Dumas, that bromine was a compound of chlorine and 
iodine, should be considered as retracted, and ^that it should be so 
entered upon the proctn-verkal, of the sitting,-r'I(>id. p. . 466 . 

QUANTITY OF BROMINE IN SEA WATER. 

One hundred pounds of sea ^vater, taken up at Trieste, treated by 
chlorine, ether, &c. according to M..Ba)ard’s process, produced five 
grains of bromide of sodium, or 3*278 grains of broidne. It would 
appear, that in the sea water of Trieste, the bromine is unaccompanied 
by any iodine 3 and the same is the case, according to M.' Hermbltadt 
with the waters of the Dead Sea. In the water of the MediHerranean, 
on the contrary, iodine always appears with the bronune.-^'I6td.i}.466. 
Neso Series. Vol. 3. No. U. Feb. 1828. U sale 
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SALE OF BROMINE. 

The discoverer of bromine, M. Balard, has been enabled, by his im¬ 
provements, to prepare that peculiar body in quantities sufficient to 
permit its sale. It may be obtained at his shop. Rue Argenterie at 
Montpellier, or at M. Quesneville’s manufactory of chemical sub¬ 
stances, at Paris. The price is four francs the gros (about 60 grains), 
fourteen francs the half ounce, and twenty-three francs the ounce.— 

Ibid. - 

PREPARATIQN OF lODOUS ACID. 

M. Pleischl says that, in preparing this acid, three parts of chlorate 
of potash with one of iodine are to be used, and not equal parts, ac¬ 
cording to M. Sementini j and also that it is indispensable to cool the 
receiver considerably during the whole operation.— Ibid. 

NEW BORATE OF SODA. 

M. Payen lately presented to the Society of Pharmacy a new borate 
of soda, which will advantageously be substituted for calcined borax. 
It crystallizes in regular octahedrons, is harder than common borax, 
and is almost as sonorous as cast iron : its fracture is vitreous, and 
rather undulated. When immersed in water, the crystals become 
opake, and retain their opacity in dry air. 

This borate differs but little from common borax, except in contain¬ 
ing less water of crystallization. It is more convenient for soldering 
copper than common borax, because it does not swell so much.— 
Journal de Pharmade, Dec. 1827. p. 624. 

ANALYSIS OF A SALIVARY CONCRETION. 

This concretion was analysed by M. Lecanu : it weighed 0’45 
gramme, its form was oval and slightly rough in the surface : when 
broken it presented two distinct layers ; the central one was hard, 
compact, and of a gray colour j the outer one was friable and per¬ 
fectly white. It yielded by analysis ; 


Phosphate of lime.\. 75 

Carbonate of lime. 20 


Animal matter and loss. 5 

100 

This salivary concretion differs, then, in its composition from those 
previously analysed by MM. Wollaston, Laugier, and Henry jun.;— 
from the first, by the presence of carbonate of lime j from the second, 
by the absence of carbonate of magne.sia; and from the third, by the 
absence of carbonate and phosphate of magnesia and common salt. 
It contains the same principles as the salivary concretions of the horse, 
elephant, andxjow, analysed by M. Lassaigne.— Ibid. p. 626. 


HAIDIN6ERITE,—A NEW MINERAL SPECIES. 

^is substance, so called in honour of M. Haidinger, is an ore of 
antimony which is found near Chazelles in Auvergne. The ore was 

rejected. 
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rejected, because it yields metal of so bad quality that manufacturers 
cwld not use it. A portion of the ore was sent to M. Berthier, who 
gives the following account of it. Haidingerite has not yet been met 
tvith in regular forms, but some cavities exhibit rudiments of prismatic 
crystals, having the appearance of those of common sulplliuret of anti¬ 
mony : this new mineral occurs generally in confused laminated 
masse.s, mixed with quartz, white ferruginous carbonate of lime, and 
cubic pyrites. Its colour is iron gray, and its surface is frequently 
covered with iridescent tints. It has generally less splendour than 
sulphuret of antimony, without any shade of blue. It does not obey 
the magnet. It has not been procured in pieces sufficiently pure to 
admit of its specific gravity being ascertained. It readily melts be¬ 
fore the blowpipe, and is quickly acted upon by cold muriatic acid, 
and gives out pure sulphuretted hydrogen gas, and is totally dissolved, 
except some pyrites and quartz j no sulphur is deposited. 

By analysis i—taken the mean of several experiments, it yielded 


Sulphur. 28-,3 

Antimony . 48*3 

Iron . 14*9 

Zinc . 00 3 

Sulphuret of Iron. 03*2 

Quartz . 03’2 


98*2 

or independently of the gangue, it consists of 

Sulphur- 30*3 or Sulphuret of Antimony_ 71'5 

Antimony ., .52'0 Protosulphuret of Iron .... 23*5 

Iron . 16 0 Sulphuret of Zinc. 00 5 

Zinc . 00‘3 - 


Ann. de Chim. et de Pkys. tom. xxxv. p. 351. 

The above affords an excellent illustration of the complex views of 
foreign chemists with respect to atomic composition. M. Berthier 
considers it as composed of 

18 atoms of Sulphur, or 4 atoms of Sulphuret of Antimony. 

4 atoms of Antimony, 3 atoms of Protosulphuret of Iron. 

3 atoms of Iron. 

Adopting the simpler views generally entertained in this country, 
the minerfd in question is constituted of ' 

3 atoms of Sulphur or 2 atoms of Sulphuret of Antimony 120 
2 atoms of Antimony 1 atom of Protosulphuret of Iron 44 
1 atom of Iron - 


164 

Edit. 


BROMIDE OF selenium :—BY M. S&RULLA8. 


Selenium combines with bromine in several proportions; but five 
parts of the former and one part of the latter appear to form the most 
intimate compound. To obtain bromide of selenium, the latter in 

U 2 powder 
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powder is to be put into a moderately large tube, and the bromine is 
to be poured upon it. Combination takes place rapidly with a noise 
similar to that produced by immersing red-hot iron in water; much 
heat is given out, and the mixture becomes instantaneously solid : 
the compound has a red brown colour, similar to tliat of iodide of 
phosphorus ; and some parts are yellowish like chloride of iodine ; it 
gives out vapour when exposed to the air, which has an odour similar 
to that of chloride of sulphur. It is entirely soluble in water, except 
some particles of selenium, which precipitate. The filtered solution 
is colourless when there is no uncombined bromine 3 it is strongly 
acid, and consists of selenic and hydrobromic acids. The solution when 
saturated by potash, gives, by evaporation, a crystallized mixture of 
seleniate atid hydrobromate : on the addition of muriatic acid, either 
before or after saturation with potash, the selenium is precipitated in 
particles of a fine red colour. 

Wlien a bar of iron or zinc is kept immersed in the solution of 
bromide of selenium, rapid action occurs, and especially with the 
zinc 3 hydrogen gas is abundantly evolved, and the metallic bar is 
covered with selenium, which adheres in the same manner as one 
metal precipitated by another 3 by agitation the selenium is detached, 
and bubbles of hydrogen gas, which had also been retained, are given 
out. The selenium being separated by filtration, the hydro-bromate 
of zinc may be decomposed by carbonate of potash, by which car¬ 
bonate of zinc is precipitated and hydro-bromate of potash remains in 
solution. This action of zinc or iron, in the solution of bromide of 
selenium, is similar to that which occurs when either of these metals 
is put into a mixture of selenic and muriatic acids 3 the selenium is 
deoxidized, and hydrogen evolved by the decomposition of water. 
Is the whole of the hydrogen evolved, or is part of it employed in re¬ 
ducing the selenic acid > Or is there, as with the metals, a voltaic cir¬ 
cuit formed ? A slight smell of decayed cabbage is perceptible, which 
is one of the characteristics of oxide of selenium. When bromide of 
selenium is strongly heated, a portion of it sublimes, and assumes a 
yellow a[^earance, the remainder is decomposed into bromine and 
selenium.—/ 6 td. p. 349. 


ELECtBICITY OF GASES AND THE ATMOSPHERE. 

M. Pouillet concludes from numerous experiments: 1st, That 
gases Igive out electricity, whdn they combine together, or when they 
unite with solid or fluid bodies 3 and in these combinations, oxygen 
always gives out positive electricity, and the combustible body, what¬ 
ever it may be, gives out negative electricity 3 and reciprocally, when 
a compound is decomposed, each of the elements then requinng the 
electricity which it had given out, is in the opposite state of electricity. 
This reciprocity shows in what consists the difference of the nascent 
state of a body from its ultimate condition. 

2 ndly. The afctioh of ve^tables upon tlie oxygen of the air is one 
of the most pennanent and powerful causes of atmospheric electricity 3 
and when it is considered on one hand that a gramme fabout 15‘.^> 
grains) of charcoal, in becoming caibonic acid, gives out sufiSicient 

electricity 
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electricity to charge a LeydCT jar j and on the other hand, that the 
charcoal which is contained in vegetables does not give out less elec¬ 
tricity than charcoal which barns freely, one may conclude, says 
M. Pouillet, as my direct experiments tend to prove, that over a sur¬ 
face of vegetation 100 metres square, more electricity is produced in 
a day, than is necessary to charge the strongest electrical battery.— 
Ibid. p. 420. _ 


ttOSE-COLOUEED PETROSILEX FROM SABLBERGH IN SWEDEN. 

M Berthier has analysed this substance. Its characters are, that it 
is compact, homogeneous; its fracture is very fine-grained, waxy ^ its 
colour is deep flesh red; it is very translucent, and capable of receiv¬ 
ing a fine polish. By the blowpipe it melts into a white enamel; 
but it is much less fusible than felspar. When it is calcined in a 
strong white heat, it does not soften, nor does it alter in colour or 
appearance. When strongly heated in a charcoal crucible in a por¬ 
celain furnace, its angles are rounded, it becomes milk-white, and re¬ 
sembles chalcedony. It loses only about l-200dth of its weight in 
this high temperature—a loss which is to be attributed to hygrometric 
moisture. It yielded by analysis 

Silica. 7,9*5 

Alumina. 12*2 

Soda. 06 0 

Magnesia. 01*1 

Oxide of iron. 00*5 


99*3 

Ibid, t. XXX vi. p. 22. 

NONTRONITE,—NEW MINERAL. 

This mineral occurs in the arrondissement of Nontron, in the 
northern part of the department de la Dordogne, which contains a 
mine of manganese of considerable importance, near the village of 
Saint Pardoux, in heaps of which this mineral was found. This sub¬ 
stance is disseminated throughout the ore in kidney-shaped masses, 
which are usually very small, and are rarely as large as the fist. This 
mineral is compact, of a straw or canary yellow colour, with a shade 
of green; its fracture Is uneven: it is opake, unctuous to the touch, 
and very tender; its consistence is that of day, and it is easily 
scratched with the nail; it takes a fine polish, and assumes a resinous 
lustre by being rubbed with very soft bodies. It flattens and becomes 
lumpy under the pestle, and is not reduced to powder ,* it has not the 
argillaceous smell, nor any action upon the magnet. When immersed 
in water it iminediately disengages numerous buUdes of air; it be¬ 
comes translucent on tW edges wiUiout softening or losing its form, 
as clays do; and if after some hours it is taken from'the water and 
weighed, after being well wiped, it is found to have gained about 
1 -10th of its weight of water, ^^en heated in a glass tube it loses 
water at a low temperature, and becomes of u dirty red colour. When 
strongly calcined m a crucible, it assumes a similar appearance, and 
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its weight is diminished 19 to 21 per cent. After calcination it is 
sensibly magnetic. 

Muriatic acid acts verv readily upon it; the solution does not con¬ 
tain the smallest trace either of manganese^ protoxide of iron, or of 
alkali: it contains peroxide of iron, alumina, and magnesia the in¬ 
soluble portion is gelatinous, and is composed of silica, soluble in the 
alkaline solutions, and sometimes mixed with a small quantity of 
clay, when the mineral has not been picked with sufficient care. 

By analysis this substance yielded 


Silica. 44* 

Peroxide of Iron. 29* 

Alumina. 3*6 

Magnesia. 2*1 

Water. 18*7 

Clay. 1*2 


98*6 Ibid. p. 22. 

ANALYSIS OF SOME VEGETABLE PRODUCTS. 

M. F. Marcet has analysed some vegetable bodies: the method 
employed was that proposed by M. Gay-Lussac of using peroxide of 
copper. Common starch yielded 


Carbon. 43*7 

Oxygen. 49*7 

Hydrogen. 6*6 


100 * 

Roasted starch gave 

Cairbon. 35*7 

Oxygen. 58*1 

Hydrogen. 6*2 


100 * 

It appears therefore that roasted starch contains much more oxygen 
and less carbon than common starch. Hordein is the name given by 
Proust to a substance separated from barley flour. It yielded 


Carbon. 44*2 

Oxygen. 47*6 

Hydrogen. 6*4 

Azote. 1*8 


100 * 

M. Marcet remarks that some chemists have considered this sub¬ 
stance as a modification of starch, and others as analogous to saw¬ 
dust. Dr. Thomson appears to regard it as of the same nature as the 
parenchyma of the potato : this latter substance gave M. Marcet 


Carbon. 37*4 

Oxygen. 58*6 

Hydrogen. 4* 


100 * 


It 
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‘It appears therefore that hordein differs very materially from this sub¬ 
stance as well as from saw-dust, of which the analysis is thus given 
by MM. Gay-Lussac and Thenard: 

* • ap A 


Carbon .. 52* 

Oxygen. 42*4 

Hydrogen. 5*6 


100 * 

M. Marcet therefore considers hordein a peculiar substance, but 
most resembling starch. The azote which it contains may, he thinks, 
be derived from the presence of gluten. 

The following are the results of M. Marcet’s analysis of gluten 
and yeast : 


Gluten. 


Yeast. 

Carbon. 

5.')7 

30-5 

Oxygen. 

22*0 

57*4 

Hydrogen .... 

7-8 

4-5 

Azote. 

14-5 

7*6 


100 - 

100 * 


NEW CHLORIDE OF MANGANESE. 

M. Dumas obtained this compound by putting a solution of man- 
ganesic acid into contact with sulphuric acid and fused common salt. 
Water and the new chloride are formed •, the former is retained by 
the acid, the latter volatilizes in a gaseous form, with a, greenish tint, 
and when passed into a tube cooled to 5° or 4° of Fahrenheit, it con¬ 
denses into a liquid of a brownish-green colour. The most simple 
process appears to be to form a common green chameleon, to convert 
it into red chameleon by sulphuric acid, and to evaporate the solution, 
which will give a residue consisting of sulphate and manganesate of 
potash. Tfos mixture acted upon by concentrated sulphuric acid 
produces the solution of manganesic acid, into which the common salt 
is to be thrown in small pieces until the vapours which rise are co¬ 
lourless ; the latter effect is a sign that all the manganesic acid is 
decomposed, and that muriatic acid only is produced. This chloride 
of manganese corresponds in proportions to the manganesic acid} it 
is readily formed and examined, but not easily preserved. An ana¬ 
logous compound is obtained when a fluoride is used instead of the 
chloride, but a sufficient quantity for examination has not yet been 
procurable.— Ibid, xxxvi. 81. 


ON THE POWER OF WATER AND BROMINE IN CONDUCTING 

ELECTRICITY. 

M. de la Rive found, as had been previously ascertained by M. 
Balard, that pure dry bromine did not conduct the electricity of a 
voltaic battery, consisting of sixty pairs of plates very strongly charged, 
a delicate galvanometer being the test. A similar experiment was then 
made with pure water contained in a glass capsule, and communi¬ 
cated 
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cftted with the battery and galvanometer Ity platlna wkes ; and the 
deviation of the needle was scarcely-sensible. A few drops of bro¬ 
mine were then added to the water, wludh soon imparted a yellow 
colour to the water •, being .now included in the voltaic circuit, the 
galvanometer needle was deviated 70", and an abundant disengage¬ 
ment of gas took place from the platina wires. There were oxygen 
and hydrogen in the usual proportions, showing that water only had 
been decomposed. From these experiments it results, that a body 
which conducts voltaic electricity very imperfectly, namely, pure water, 
may be rendered a good conductor by holding in solution a very mi¬ 
nute quantity of a perfectly non-conducting substance, namely, bro¬ 
mine : the same fact occurs with iodine, and iodine and water. 

Ibid. XXXV. -p. l.'frl. 


EFFECTS OF HEAT UPON SULPHUR. 

According to M. Dumas fused sulphur begins to crystallize between 
226° and 228° j between 230° and 284® it is as liquid as a clear var¬ 
nish, and of an amber colour; at about 320° it begins to thicken, and 
acquire a red colour j on increasing the heat, it becomes so thick, 
that it will not pour. This effect is most marked between 428° and 
572°; the colour is then a red brown: from 572" to the boiling point 
it becomes thinner, but never so fluid as at 248" j the deep red brown 
colour continues till it boils. When the most fluid sulphur is sud¬ 
denly cooled, it becomes brittle 3 but the thickened sulphur similarly 
treated, remains soft, and more soft as the temperature has been 
higher. Hms at 230" the sulphur was very liquid and yellow ; and 
cooled suddenly by immersion in w'ater, it beciune yellow and very 
friable 3 at 374" it was thick, and of on orange colour 3 but by cooling 
became at first soft and transparent, but soon friable and of the or¬ 
dinary appearance i at 428" it was red and viscid 3 and when cooled, 
soft, transparent, and of an amber colour 3 at the boiling it was deep 
brown red colour 3 and when cooled very soft, transparent, and of a red 
brown colour. It is not necessary, as is sometimes stated, to heat 
the sulphur a long time to produce this effect 3 all depends upon tem¬ 
perature. The only precaution necessary is, to have abundance of 
water, and divide the, sulphur into small drops or portions, that the 
cooling may be rapid. If it be poured in a mass, the interior cools 
slowly, and acquires the ordinary hard state. When the experiment 
is wdl made at 446", the sulphur may be drawn into threads as fine 
as a hmr, and many feet in length. 

Ibid, xxxvi. p. 83. 


* PEROXIDE OF BARIUM. 

M. Quesneville recommends the following process for preparing 
this compound.—Put nitrate of barytes into a coated earthenware re¬ 
tort, to which a tube is to be attached, for the purpose of conveying 
the liberated gases to a water-trough. The heat is to be continued 
until pure oxygen gas comes over, and the operation is then to be 
stopped. The peroxide of barium thus obtained falls to pieces in wa¬ 
ter without producing heat 3 when boiled in water, oxygen gas is evol¬ 
ved. 
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ved, and by a strong heat it is reduced to protoxide. Sulphuric acid 
evolves no nitric acid, nor does nitric acid produce nitric oxide when 
mixed with i‘t. The protoxide of barium evidently becomes peroxide 
by combining with the nascent oxygen of the decomposed nitric acid, 

Ibid xxxvi. p. 108. 


ON CERTAIN HABITUDES OF SEPIiE. 

Portsmouth, Aug. 15, 1837. 

Gentlemen, —A fisherman this morning brought me a large bunch 
of the eggs of the Sepia, or common cuttle-fish, fastened to a sea weed. 
The young were alive in the fluid contained in the membranaceous 
coverings, and their motions could be readily seen by removing the 
outer or dark membrane. As 1 wished to preserve them for a specimen 
to be added to a long series of bottles containing the natural history, 
anatomy, &c. of this fish, which I have presented to the museum of 
the Portsmouth Institution (the eggs being larger than any 1 had be¬ 
fore obtained), I laid the specimen on a mahogany table while I 
prepared some spirit. On returning in a few minutes, I found the 
young Sepiae had (with one exception) burst the membranes near the 
stem-like process, and were swimming about in the fluid which escaped 
during the time of my removing them by means of a broad spatula 
into a glass of salt water. I was surprised by the amazing strength 
with which these minute fish (not bigger than a large pea) ejected a 
current of water, followed by the dark-coloured fluid peculiar to 
them, through an extent of at least half a yard, and with such force 
as to be quite unpleOsSant to the face. 1 have deemed it worth while 
to notice these facts, as it is uncommon to obtain the eggs at the state 
of perfection, even here on the sea coast. The little creatures lived 
in my window for several hours, exhibiting all the voracious propen¬ 
sities of the full-grown ones. I am, &c., 

Henry Slight, Surgeon, 
Librarian to the Portsmouth Institution. 

NOTICE OF AN ERROR IN GALBRAITH’S MATHEMATICAL 
TABLES AND FORMUL.£. 

In the practical problems, at page 167, for computing the deflection 
of beams, fixed at one end and loaded at the other with any given 
weight, an erroneous rule is copied from Mr. Barlow's Treatise on 
the Strength of Timber, When errors of this nature are circulated 
in books of such general practical utility, it becomes an important 
although an ungracious duty, to point them out. 

The rule should be— 

Multiply the tabular vidue of E by the breadth, and cube of the 
depth, both Ib inches. 

Multiply also the cube of the length in inches, by the given weighs 
and that product again by 16. 

Divide the latter product by the former for the deflection sought. 

N.B. 'fhe tabular value of E is four times the weight in rounds of 
the modulus of elasticity. B. Bevan. 

New Series, VoL 2 . No. 14. Feb, 1828. X errors 
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ERROKS IN Hutton’s log. tables (fifth edition). 

For Log. Tang, of 0° 44' 13"-8*1193361 road 8-109 &c. 

14 -8-1194998 read 8109 &c. 

15 -8-1196634 read 8-109 &c. 

16 -8 1198269 read 8109 &c. 

17 -8-1199904 read 8-109 .See. 

J. Nixon. 


CRYSTALLIZAIION OF PHOSPHORUS. 

By the fusion and careful refrigeration of a large quantity of phos¬ 
phorus, M. Frantween has obtained very fine crystals of an octahedral 
ibrm, and as large as a cherry-stone. 

CHEMICAL examination ON ANCIENT INSTRUMENTS, &C. 

M. Vauquelin has analysed a poignard blade, formed entirely of 
copper; a mirror found to con.sist of 85 parts of copper, 14 tin, and 
1 of iron per cent; and a blue colour found in a tomb, gave by 
analysis, silica 70, lime 9, oxide of copper 15, oxide of iron 1, soda 
and potash 4. A blue colour similar to this both in tint and com¬ 
position, was found in the bottom of a furnace in which copper had 
been fused at Romilly.— Bull. Univ. A. vii. 264. 


LONDON INSTITUTION. 

Encouraged by the success of the Royal Institution, the managers 
of the London Institution propose, during the present season, to try 
an experiment which they trust will prove acceptable to the proprie¬ 
tors. 

llie library and theatre of the London Institution will be prepared 
during eight evenings for a soiree or converzatione, to which pro¬ 
prietors and their friends will be admitted under certain regulations. 
Coffee and tea will be supplied in the library, where it is intended to 
introduce all new scientific inventions or discoveries, that can be ex¬ 
hibited by models or drawings. New literary woiks, original draw¬ 
ings, and scarce books, will constitute another source of interest and 
information. This plan will be attended with the advantage of intro¬ 
ducing learned foreigners and men of science to a complete view of 
the establishment, and to a social conversation with its managers and 
proprietors. At some period during the evening an adjournment will 
take place to the Theatre, where it is intended to give a short dis¬ 
course or lecture, either honorary or professional, on any new ma¬ 
chinery, or on any chemical, philosophical, or literary novelty that 
may be considered by the managers to deserve the attention of the 
' Inslatution. 

The following is a notice of the series of lectures fo^he season, to 
be delivered in the Theatre of this Institution:— 

Cour.se I.—On the motive forces of the arts: illustrated by models 
of machines, steam-engines, &c.; by Norton Webster, Esq. To 
commence on Monday, the 4th of February, at seven o’dock in the 
evening. 

Course 
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Course II.—On the phsenomena and history of igneous meteors 
and meteorites: illustrated by a series of transparent paintings of 
meteors, and an extensive collection of meteorites j by E. W. Bray- 
ley, jun. Esq. A.L.S. To commence'on Saturday, the' 9th of Febru¬ 
ary, at one o’clock in the afternoon. 

Course III..—On music, particularly as to vocal music (illustrated 
by voices), by Samuel Wesley, Esq. To commence on Tuesday, the 
4 th of March, at one o’clock in the afternoon. 

Course IV.—On poetry and the drama in general, and on Milton 
and Shakspeare in particular, by John Thelwull, Esq. To commence 
on Thursday, the 6 th oi March, at seven o’clock in the evening. 


LIST OF NEW PATENTS. 

To R. W, Winfield, of Birmingham, for his improvements in tubes 
or rods produced by a new method of manufacturing and in the con¬ 
struction only, and for manufacturing the same, with various other 
improvements, into parts of bedsteads and other articles.—Dated the 
4th of December 1827.—6 months allowed to enrol specifications. 

To J. Meadon, of Millbrook near Southampton, for improvements 
on wheels for carriages.—4th of December .—6 months. 

To S. Wilkinson, of Holbeck, Yorkshire, for improvements in 
mangles.—4th of December.—(i months. 

To Maurice de Jough, of Warrington, cotton-spinner, for improve¬ 
ments in machines adapted for spinning, doubling, twisting, roving, 
or preparing cotton, &c. —4th of December.— 6 months. 

To T. Tyndall, of Birmingham, for improvements in the manufac¬ 
ture of buttons, and in the machinery for manufacturing the same; 
communicated from abroad.—4th of December .—6 months. 

To D. Ledsam and W. Jones, of Birmingham, for improvements in 
machinery for cutting sprigs, brads, and nails.—4tli of December,— 
6 months. 

To J. Robinson, of Merchants-row, Limehouse, for an improve¬ 
ment in the nmnufacture of brushes of certain descriptions, and in 
the manufacture of a material and the application thereof to the manu¬ 
facture of brushes and other purposes.—4th of December .—6 months. 

To Paul Steenstrup, of Basing-lane, London, esquire, for im¬ 
provements in machinery for propelling vessels, and other purposes. 
—Ilth of December .—6 months. 

To J. H. Sadler, of Hoxton, Middlesex, for improvements in power- 
looms.—I3ih of December .—6 months. 

To R. Rewcastle, of Newcastle-upon-Tyne, for an improved method 
of bal 1 a.sting ships or vessels.— 13th of December .—6 months. 

To R. Stein, of Regent-street, Oxford-street, for an improvement 
in applying heat to the purpose of distillation.—13th of December.— 
6 montlvs. 

To F. B. Geithner, of Birmingham, for improvements on castors for 
furniture, &c.—13th of December —6 months. 

To H. t*eto, of Little Britain, for an ajiparatus for generating power. 
— 13th of December .—6 months. 

To 
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To J. A. Berrolles, of Nelson-street, City-road, for a method of 
winding up a pocket watch, or clock, without a key, which he calls 

Berrollas’s keyless watch or clockand also a certain improvement 
to be applied to his late inveilted detached alarum watch.—13th of 
December .—2 months. 

To Lieut. A. M. Skene, of Jermyn-street, for an improvement in 
popelling vessels, and for working under-shot water-mills.—13th of 
December .—6 months. 

To J; L. Stevens, of Plymouth, for a new method of propelling 
vessels by the aid of steam or other means, and for its application to 
other purposes.—ISth of December .—6 months. 

To T. Tyndall, of Birmingham, for improvements in the machinery 
for making nails, brad.s, and screws : communicated from abroad.— 
18th of December .—6 months. 

To J. George, of Chancery-lane, esquire, barrister-at-law, for his 
invention for preserving decked ships or vessels, so as to render them 
less liable to dry-rot, and for preserving goods on board such ships 
and vessels from damage by heat.—ISth of December.— 6 months. 

To T. S. Holland, of the city of London, esquire, for combinations 
of machinery fot generating and communicating power and motion, 
applicable to propelling of fixed machinery, as also floating bodies, 
carriages, and other locomotive machines.—19 th of December.— 
6 months. 

To W. Harland, M.D., of Scarborough, for improvements in appa¬ 
ratus for propelling locomotive carriages, which improvements are also 
applicable to other useful purposes.— 2 ist of December .—6 months. 

To C. A. Furguston, of Mill Wall, in the parish of All Saints, Pop¬ 
lar, roast-maker, and J. Falconer Atlee, of Prospect-place, Deptford, 
for their improvements in the construction of made masts.— 22 nd of 
December .—6 months. 

To W. Hale, of Colchester, for his improvements in machinery for 
propelling vessels.—27th of December .—6 months. 

To W. Gossage, of Leamington Priors, Warwickshire, for improve¬ 
ments in the construction of cocks for the passage of fluids.— 2 nd of 
January, 1828.—6 months. 

To T. Botfield, of Hopton Court, Salop, for improvements in making 
iron, or in the method or methods of smelling and making of iron.— 
2nd of January.—4 months. 

To J. Hall, jun., of Ordsall near Manchester, for improvements in 
dyeing piece-goods by machinery.— 2 nd of January.—2 months. 

To J. Cl. Daniell, of Stoke, Wilts, for improvements in dressing 
cloths, and in the machinery applicable for that purpose.— 2 nd of 
January .—6 months. 

To W. Morley, of Nottingham, for improvements in and additions 
to machinery now in use for making lace or net.—9th of January.— 
6 months. 

To J. A. Hunt Grubbe, of Stanton Saint Bernard, Wilts, clerk, for 
a transmitting heat wall for the ripening of fruit.—9th of January.— 

, 6 naonths. * 

To J, Gilbertson, of Hertford, for an improvement in the construc¬ 
tion 
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tion of furnaces, by which they consume their own smoke.—15th of 
January .—2 -months. 

To C. Hooper, of Spring Gardens, in the parish of Marston Bigott, 
Somersetshire, for an improved machine for shearing and cropping 
woollen and other cloths.—15th of January .—2 months. 

To J. Evans the younger, of Moreton Mills, near Wallingford, 
Berks, for improvements on steam engines.— 15th of January .—6 mon. 

To J. Blades, of Clapham, Surrey, for an improvement in the water¬ 
proof stiffening for hats: communicated from abroad.—15th of Janu¬ 
ary .—6 months. 

To W. Newton, of Chancery-lane, for an improved surgical chair- 
bed with various appendages.—15th of January .—6 months. 

To G. D. Harris, of Field-place, near Stroud, Gloucestershire, for 
improvements in dressing and preparing woollen yarns, and in clean¬ 
sing, dressing, and finishing woollen cloths, 5rc. and in the apparatus 
for performing the same.—15th of January .—6 months. 

To J. Falconer Atlee, of Prospect-place, Deptford, for improvements 
on bands or hoops for securing made and other masts, bowsprits and 
yards, and applicable to other .purposes.— 15 th of January .—6 months. 

To W. Erskine Cochrane, esquire, of Regent-street, for improve¬ 
ments in certain apparatus for cooling, and other purposes.—15th of 
January .—6 months. 

To J. Taylor Beale, of Church-lane, Whitechapel, and G. Richard¬ 
son Porter, of Old Broad-street, for their new mode of communicating 
heat for various purposes.— 19th of January .—6 months. 

To W. Percivall, of Knightsbridge, for improvements in the con¬ 
struction and application of shoes without nails to the feet of horses 
and certain other animals.—19th of January .—6 months. 

To G. Jackson, of Saint Andrew, Dublin, for improvements in ma¬ 
chinery for propelling boats and other vessels, which improvements 
are also applicable to water-wheels and other purposes.—19th of 
January .—6 months. 


METEOROLOGICAL OBSERVATIONS FOR DECEMBER 1827. 


Gosport.—Numerical Resultsfor the Month, 


Barom. Max. 30*58 Dec.28. Wind NE.—Min. 29*07. Dec. 1. Wind W. 
Range of the mercury 1*51. 

Mean barometrical pressure for the month . . . . . 

-for the lunar period ending the 18th instant . . 

-for 15 days with the moon in North declination 

-for 15 days with the moon in South declination . 

Spaces described by the rising and falling of the mercury 
Greatest variation in 24 hours 0*560.—Number of changes 2B 


29*810 

29*763 

29*693 

29*834 

8*900 


Therm. Max. 57® Dec. 5. Wind W.—Min. 31° Dec. 29. Wind N. 

Range 26®.—Mean tenip.of exter. m 47°*82. For 30 days with © in. # 47*50 
Max. var. in 24 hours 17°*00—Mean temp, of spring water at 8 A.M. 53°*87 


De Luc’s Whalebone Hygrometer. 

Greatest huraiility of the mr on nine different days. 100° 

Greatest dryness of the air in the afternoon of the 6th .... 55 

Range of the index. 

Mean 
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Mean at 2 P.M. 78°*2-—Mean at 8 A.M. 83®*0—Mean at 8 P.M. 86*5' 
— of three observations each day at 8, 2, and 8 o’clock . . . S2’2. 
Evaporation for the month 0*60 inch. 

Rain near ground 5*625 inch.—Rain 33 feet high 5*115 inch. 

Prevailing Wind S.W. 

Summary of the Weather. 

A clear sky, 3; fine, with various modifications of clouds, 9; an over, 
cast sky without rain, 7a; fo g gy 2 ; rain, 9^.—Total 31 days. 

Clouds. 

Cirrus. Cirrocumulus. CirrostratUs. Stratus. Cumulus. Cumulostr. Nimbus. 
15 8 28 0 14 12 23 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

4 i 1 1 4 lOi 8 A\ 31 

General Observations. —The weather to the 24th inclusive was remark¬ 
ably mild for the season, but windy and wet, five inches and a quarter of 
rain having fallen; and on several days before the winter solstice it was 
remarkably dark, from there being no opening in the prevailing strata of 
clouds to admit the passage of the solar rays. 

Early in the morning of the 12th there was a thick fog, which gave out 
a very strong sulphurous smell: the 29th was also distinguished by a cold 
dense fog throughout the day and night. 

The last spring tides were high in Portsmouth harbour, and along the 
southern coast, also at Liverpool, and along the western coast, in con.se> 
quence of so greitt a fall of rain, with accompanying south and south-west 
gales. The highest spring tide was a few minutes before 12 p.m. on the 18th, 
although it was the first after the change of the moon. The rain on the 
18th, 19th, and 20th continued fifty hours without intermission. 

On the 21st and 22nd, thunder storms, with lightning and hail, were ex> 
perienced in several places in Hampshire. 

On the 25th a pornelion appeared at mid-day on the western side of the 
sun, when the cirrocumvius and attenuated cirrostratus clouds were beauti- 
fully tinged witli faint prismatic colours thirty degrees distant from the 
sun's centre. 

The maximnm temperature of the external air occurred in the nights of 
the 3rd, 7tb, 9th, 13ih, 15th, J7th, 2Ist and .23rd, instead of in the days. 
These frequent occurrences rendered the circumstance remarkable and de¬ 
serving an explanation. It seems to be influenced by the sun’s position in 
the zodiac at this time of tiie year; the temperature of the ground at and 
near the surface; and the inosculation of the sea air with that over the 
land in the evening, just before the coming on of rain from the western 
side of our meridian. 1st. The sun’s meridional altitude in this latitude in 
December varies from 16 to 171 degrees, and from so great an obliquity 
of his rays, or so small an angle, that from this altitude they make with 
the horizon, only three or four degrees of thermometrical heat are pro¬ 
duced near the earth’s surface, more than the temperature of the ground. 
2adly. The temperature of the atmosphere in a wet December like the 
present, depends ve^ much on the temj^rature of the ground, and the 
quality of the prevailing vapours, which, if humid and accompanied with 
mild currents of air, then the temperatures of the ground and air are 
found to coincide nearly. 3rdly. If under these circumstances of tempera¬ 
ture and condensing state of the lower medium of the atmosphere, the 
sea air should unite with the land air on the approach of rain after sunset, 
on any day in December or January on which the temperature of the air 

ha« 
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has been rather low, there is a great probability, from the sea air being 
warmer than the land air, that the maximum temperature will liappen in 

the night instead of in the day. _ i w. l 

Loner solar lights and shades were very conspicuous halt an hour before 
sunset on the 30th, and moved round the sun, in a westerly direction, like 
the spokes of a large wheel in slow motion. This singular appearance was 
no doubt caused by a brisk wind blowing against the eastern side of a 
hemispherical cumtdus cloud (on whose dense surface the sun’s horizontal 
rays had previously impinged and were reflected) so as to give it a revolving 
motion. 

These reflected rays repeatedly varied in length, perhaps from the un¬ 
even surface of the cloud. A short time liefore they disappeared, they 
were nearly equidistant, their angular distance from each other in at least 
a semicircle, was about twelve degrees j and each of the horizontal rajs 
reflected to a distance of nearly sixty degrees. 'Fhc sun being near the 
horizon, the lower rays could scarcely be traced; but the phocnomcnon 

certainly exhibited a grand and gratifjing appearance. , . _ , 

'I'he inyjin temperature of the external air this month, is oj degrees 
higher than the mean of December for the last twelve years, and is also for 
that period unprecedented. _ 

q^he atmospheric and meteoric that have come within otir 

observations this month, are one p:irheIion, one large lunar halo in the 
night of the 26th, which set with the moon; four meteors, one rainbow; 
lightning and thunder in the night of the 20th; and foimteen gales of wind, 
or days on which they have prevailed; namely, one from the Last, three 
from the South, seven from South-west, and three from the West. 


REMARKS. 

Wr)B.-Dec. 1 . Cloudy. 2 . Drizzly. 3. Fine. 4. Cloudy : drizzly. 
5. Cloudv. 6. Fine. 7 . Stormy night. 8,9. Fine. lO. Ram : drizzly. 

11. Fogg}' morning; rainy night. 12. Cloudy: rain at night. 13. Cloudy; 
fogey morning. 14. Rainy. 15. Cloudy: rainy night. 16. Fine morumg; 
heavy shower at 3 h.m. 17. Cloudy. 18. Rain: boisterous night. 19. Rmny. 
20. fine. 21 , 22 . Cloudv. 23.Fine. 24. Rain. 25 2'^rmc. 28. bine 
day: foggy night. 29. Gloomy: dense fog all day. so. Fine. 31. Fine. 

Penzance.— 1, 2. Showers. 3. Fair. 4, 5. Mistv. 6. Clear. 7. Clear, 
fair: rain at night. 8. Clear. 9 . Misty: rain. lO. Ram. 11,12. Ram: 
fair. 13. Clear. 14 . Rain: fair. IS. Ram. 16 . Clear; hail-showers. 
17 Fair: rain. 18,19. Rain. 20. HaiUhowers. 21,22. Ram. 23. bme: 
niin. 24 . Rain: fair. 2 . 5 . Clear. 26 . Fair. 27. Clear. 28.Fair. 29— 

31 . Clear.—Rain-gauge ground level. #-.1 i r.i i 

JJostoH.—Dec. 1 . Cloudy: rain early A.M. 2j[lain. s. Cloudy. 4.ClMdy: 
min early A..M. S.Fine. 6. Stormy. 7--9.Rne. lO.Cdoudy. 
rainp.M. 12 . Misty: rain at night. 13. Qoudy: ram early a.m. H.Ham: 
min early am. 15-17. Fine. 18. Cloudy: ram p.m. 19- Cloudy. 
20—21. Fine. 22.Fine: rainp.M. 23. Fine. 24. Cloudy. 25. Fine. 
rainA.M. 26. Cloudy. 27 - 29 . Fin e. 30. C loudy. 31. Fine. 

RESULTS. 

Winds, NE. 1 ; SE. 4 : SW. 14 : W. 3; NW. 9. . 

Zkindon.— Barometer ; Mean height for the month . 30*038mch. 

Tliermometer; Mean height for the month. 4«’274 

n • .*.. S'oO 

. “<*• 


Meteoro- 







•. HofVAtin near Itondon, Mr. GtDDT at Penzance, Dr. BURUEY at Gosport, and Mr. Ve.ilL at Boston, 



h -dsoo 

$ 

y -pncq 


.ino>oro .o . . w pj lo « o o ej 00 <<5 .c-flo®©. n 

Ip^QQQ *0 ; • • I I • IT* 

: Vs': fo-f: jo ncT: ffT 

* * aO • • aO ■ ■ * *• * 


n^a I «|| ss‘ i ^!S >11 »»i i i ^ > >’ > > * * >11111 * 

1 ^ ^ I" ^^ ^ ^ ^ ^ ^ ^ ^ ^^ " 

-zuaj \%‘i%iii,i iiiaii > * S S * 



“5IS.5S.5 •''WOO r^c»'oe«a>-'>C‘Oc^(^ei<oe«cDP5'oo»OTre»in—o<o 
«OOC4U0t^O(SM ■^(O <tf-<iOC<5U0-««SU0UlO P5'1''#'0 — P5 fO P5 in -* 

•nioinioinici}j»ninioinin^in*nininioio»nin»nininin»nin'i''i''^io 

© S’© o q® g.® wor 2 C»oe«inif^oioiP)c« 'sf 1^3000000 w mt^ 

d e^OP)'ll'lnolo^c^'a*lnoao''!l"^»to'5^^oc^oooln^n-"ls^NOOoo 
j »nu5iftio«nTj'^io»nioin'^»nin»oioinioininiOinicu5in»cinin‘n‘n«n 

Si2.q®t^ —Tfoo «t^-^foo — ooot^—ooaow*--* — o — '^ 

.flQfi ■'#«'»«« ©1 r*«'#('. w 't'<i■o^flO woo -< o o 00 o •« 

iOTr®iftTi'-«tin'0'inininrr-^ioin'!i'‘n‘n‘nTi"ri'inin'0‘'!rininTiiro'^'«f 


•^ooo'ooot^'^ininMS<oqin'0>0!OP)io©c«0'S'f«q o pjinTfio 

iot~w g ip< 7 < o>o qoiw-Ccnpew ovTf^ap 5 9 ro- o in 

noo o^pspl0^osp^^o^Qb oiosoo pipi^osoioioido oiospio o o o o 01 
wwwSniciwwwwwwwwwwweiwcicictweiwtnenPxnnw 


• r''® cj o gc* 50 «i>®t^ooc»x®coot^ 0 'o gcnr^o o» h«q»oie 
s 9 — ©op oicp Oflp© fp^rpinrnin© o i>ipin^'^cp t'^O'^nin'^i-© 

S w^oi^oioio AOlAOl9^o^^^o^o^9 o^®o^o\o^^®qqqo o qw 
SSwctwwcnSwwweiete^wSwwwcieiwwwrofOfocntntnw 


. <«j'©o«®"a'«©©q© P)^'*#© >- © ® o pj't© e» ©« 

M MClap oswt"w oiqp©■^n©in'ppi'T'opvpinfinpoi^^'jfin'Tfwca 

* o^9^^0l^QQOs^o^o^^6^o^o^o ^^CTios^qqiqqoQqo cr, 
S ciwcicicinociciwciciwwSSfneieieieieiinemnrtnofoci 

. ©Tte'<roe©'«Q©©©c«prro©©eiei'<tciO'«poc®'«©'4< 
. B «n?'o595M®5SeicieiIf5«©i>o©'t'fjMn«t'5P5rtP5P)5© 

« . . . ... .. . ' ' I I I ■ . . 

8 j!oo w»oo*«o©©o©q©q©; 3 '«aaaoo ©5 
S g ft©t~qp o — p«E^*^ci pjin^u5*p (r^^»n© ©Oip Cl 

*lciwciei«««nSeiciwSciwcieiP)eiw«eiciwnn 












'V 

S j -• <“©©w^^ccn*"»Cle*©»®»ooi>*©oi»«e»Cl-I®'f 
*' II ■" ■y 9 9 9 w ® t*© o ©©©® ® i>us« 

H S k‘o,o.h ^ a' a a e, ater,a\h\is<,is\a a b a\o,er,a n A A, ^ ft A. 




*55^ 
<3-12 


pin© t^® piOi-ei®^©© c*® ctpiS' 


o — Cl pj^w© r«« eho « 

wwciweicieieieieitncc 


Aver.; 30-81 1 29-21 I 30-40 I 29-26 I 30-58 1 29-07 I 29-381 60 j 28 i 55 i 40 I 57 ^ 31 1 43 31 ' l.l-24a.0-60 3' 














































THE 


PHILOSOPHICAL MAGAZINE 

AND 

ANNALS OF PHILOSOPHY. 

[NEW SERIES.] 

MARCH 1828 . 


XXVI. On the Regular or Platonic Solids. By Davies 

Gilbert, F.R.S. Sfc. 

To Mr. Richard Taylor. 

Sir, 

T^HE following trifle, extracted from my memorandum-book 
of many years standing, may perhaps (as a mere curiosity) 
be favoured with a place in your Journal. It exhibits an easy 
method of deriving Uiese bodies from a modem discovery in 
spherics; and it illustrates the extreme generalization attached 
to algebraic expressions. 


Montucla and other writers on mathematics, attribute to 
Albert Girard, about the year 1629, the discovery of this very 
curious property of the sphere:—That if the whole surface of 
the sphere, or what may be considered as its subtense from 
the centre, be represented by eight right angles; then wiU. the 
subtense from the centre of any figure, on the surface of the 
sphere bounded by arches of great circles, equal the excess of 
the spherical angles above the plane angles formed by the 
chords of the sides; A discovery applied in recent times with 
great advantage to all geodetical operations conducted on an 
extensive scale. , 

*Now as three planes at the least must meet at each solid 
angle, qr point of every solid; it is obvious that no regular 
equal aim>similar planes of any figures exceeding the pentagon 
in number of sides, can possibly meet in one point or solid 
angle. Thus the angle between two sides of an hexagon 
jbemg right angle, three of these Would make up 4 right 
angles, and consequently the sides would expand themselves 
jVfW&rfrs. Vol. 3. No. 15. ilfurcA 1828. , Y into 
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into one plane. The same would take place with four squares 
and with six equilateral triangles. 

The solid angles or points of all solids bounded by regular 
equal and similar sides, must then consist either of three, four, 
or five equilateral triangles. Of three squares or tetragons, 
or of three pentagons. And consequently the number of these 
finite bodies cannot exceed five. 

That five such actually exist, is thus proved. 

When three equilateral triangles meet in a point, the three 
equal spherical angles must, to complete space, amount each 
to one-third of four right angles, or to 120°. The three an¬ 
gles therefore of each spherical triangle will equal four right 
angles, or be two right angles above the two right angles of a 
plane triangle. The solid angle therefore at the centre of 
each spherical triangle will subtend one quarter part of the 
surface of the sphere, and the solid must be a tetracklron. 

If four equilateral triangles meet at a point, the angle of 
each spherical triangle must, for the same reason, be in this 
case a right one. Consequently, the three angles of each sphe¬ 
rical triangle will equal three right angles, or be one right angle 
in excess of the three-angles of a plane triangle. The solid 
angle therefore, at the centre of each spherical triangle, will 
subtend one-eighth part of the surface of the sphere, and the 
solid must be an octaedron. 

If five equilateral triangles meet in a point, the angle of each 
spherical triangle must be one-fifth of four right angles, or 
72°; that is, four-fifths of one right angle: the three angles of 
each spherical triangle will amount, therefore, to two right 
angles and two-fifths of aright angle, exceeding the two right 
angles of a plane triangle by two-fifths of a right angle, or 36°, 
being the twentieth part of eight right angles; the solid angle 
therefore at the centre of each spherical triangle is one-twen¬ 
tieth part of the sphrerical surface, and the solid must be the 
icosaedron. 

If three squares or tetragons meet in a point, each spherical 
angle must be 1^ right angle, and the four spherical angles of 
the tetragon will amount to 5^ right angles, exceeding (2»—4) 
right angles, or the four right angles of a plane tetragon by 
1 f right anj^e, or by one-sixth of eight right angles: the solid 
must therefore be the hexaedron or cube. 

If three pentagons meet in a point, each spherical angle 
must be right angle, as in the last instance; and the five 
spherical angles of the pentagon will be 6§ right angles, ex¬ 
ceeding the (2« — 4) right angles of the plane pentagon by fds 
of a right angle, or by j*jth of eight right angles. The solid 
must therefore 1^ the dodeca^ron. 


The 
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The same results may be obtained analytically in a manner 
exhibiting tlie extensive generality of algebraic language. 

Let X ss the number of regular similar and equal planes 
bounding the solid body. 
y = the number of sides in each plane. 
z = the number of planes, and consequently of spheri¬ 
cal angles, meeting at each point. 

Then ^ = the solid angle subtended by each side of 

the solid from the centre of the sphere. 

But since all the spherical angles meeting at any point of 
the solid must in every instance equal four right angles to fill 

space; each spherical angle will be equal to and 

all the spherical angles of a side of the solid = x 4 right 

angles. But the plane angles of each side of the solid = 
(2^ — 4) right angles. Consequently, the excess of the sphe¬ 
rical angles above the plane angles = (4— — *2.y -j- 4) right 

angles. And this equals the solid angle subtended by each 
side of the solid from the centre of the sphere. Consequently, 

(4 y — 2y -f 4) right angle = .Sz = 4!xy — 

Az 

2xyz + ^xzy and x = . , --r- 

2y+(2-y)x* 

Now it is obvious, from the nature of the quantities repre¬ 
sented by Xi y, and s, that they must in all cases be integral 

and positive. But since x = ; -—?—. The denominato** 

^y + (2 — ^) must be also affirmative. To ascertain therefore 
the limit which y cannot exceed without making the expres¬ 
sion negative, put 2y -f- (2 —y) .z=zO. Then 2 +~. 

If z were infinite ^ = 2 and it attains its next integral 

value; 

when z = 6 . y = 3; 

when z = 5 . y = 3; 

when a; = 4 . y may be 4; 

when z = 3 . y may be 6 ; 

when 2 = 2 .^ at its maximum infinite: therefore 

any finite number may be taken 
for it. 

If z less than 2, the highest value of y is negative. 

Y2 


If 








1€4 Mr. Davies Gilbert on the Regular or Platonic Solids. 

If therefore z = any number from iniinity to 2. 

y may be 2. Indicating that the sphere is divided 
into any number of parts by great cir¬ 
cles (meridians) passing through the 
same two poles. 


js = 6 ^ at its maximum 3, x infinite. Hence the 
sphere may be covered by an infinite number 
of equilateral triangles meeting with 6 angles 
at each point. 

a s= 5, ^ at its maximum = 3 x = 20. Hence the 
sphere may be covered by 20 equilateral tri¬ 
angles meeting 5 in a point 

a = 4 , ^ at its maximum = 4, a: infinite. Hence the 
sphere may be covered by an infinite of squares 
or tetragons meeting 4 in a point. 

^ = 3, a? = 8. Hence the sphere may be co¬ 
vered by 8 equilateral triangles meeting 3 in 
a point. 

z = 3, y at its maximum = 6, a? infinite. Hence the 
sphere may be covered by an infinite number 
of hexagons meeting 3 in a point 

^ = 5, a* = 12. The spheres may therefore be 
covered by 12 pentagons meeting 3 in a 
point 

y sz As . X ■=: 6. The sphere may therefore be 
covered by 6 squares or tetragons meeting 
3 in a point. 

^ s= 3, a; = 4. The sphere may therefore be 
covered by 4 equilateral triangles meeting 
3 in a point 

X = 2 ^ at its maximum inikiite x any number what¬ 

ever. Appearii^ to indicate that a sphere 
being divided by a mathematical j^ne into 
two equal pstrts,may have that plane bounded 
by any regular polygon, when 2 angles only 
will meet m a point 

y = 2 The plane appears to contract itself into a right 
line. 

The 
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The quantities may be arranged in the following manner; 

. J?=5:4 J/=3 » = 3 

X = 6 y — ^ z = 3 

^=8 ^=3 2=4 

d? = 12 y — 5 2 = 3 

x = 20 y ~ ^ z = 5 

X infinite * */ = 3 2 = 6 

y =. 2 = 4 

y = 6 2 = 3 

a? any number whatever, y —% 2 = the same number as x 


XXVIl. On the Ellipticity of the Earth as deduced from Ex¬ 
periments mth the Pendulum. By J. Ivory, M.A. F.R.S.* 

TN the Conn, des Terns 1830, lately published, there is a no- 

tice of experiments made with an invariable pendulum, by 
M. Duperrey, in the course of a voyage round the world. The 
places of observation are not numerous, and one only, namely, 
Toulon, is a new station. But, in the present state of this in¬ 
quiry, no less instruction is to be reaped from the repetition 
of the experiments at the old stations, than from the extension 
of our knowledge by new observations. If we could com¬ 
pare the lengths of die pendulum determined by different ob¬ 
servers on the same spot, the errors to which such experi¬ 
ments are liable would become known, and we should be able 
to estimate the degree of precision with which the figure of 
the earth can be investigated by this mode of experimenting. 
An attentive examination of all that has been accomplished in 
this research will clearly prove that the high expectations of 
accuracy which were at first entertained from it, have not been 
realized in practice. It is remarkable that the pendulum-ex¬ 
periments within 30° of the equator are very irregular; while 
in higher latitudes, if we except Drontheim, the results ob¬ 
tained are not chargeable with inconsistency in any great de¬ 
gree. Two causes only can be imagined in order to account 
for the irregularity near the equator: either the experiments 
must be erroneous, or gravity must be very unequally distri¬ 
buted in that quarter of the globef. 

* Communicated by the Author. 

t Captain Sabine’s experiments have lately appeared in this Journal, 
corrected fi-om an error in estunating the divisions of the level of his re¬ 
peating circle. The corrections are excessively trifling, so much so that it 
seemed hardly worth while to call the attention of the public to the cir¬ 
cumstance, as the experiments must be considered as remaining in statu quo. 
That very grefU irregularity prevails in these experiments, and indeed in 
all those made near the equator, is a fact that all will allow j but the cause 
has not been ascertmned in a satisfactory manner. 

The 
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The pendulum which beats seconds at Paris, at the tempe¬ 
rature of 15° Cent., being represented by unit, M. Duperrey 
has determined the relative lengths, at tne same temperature 
and at the level of the sea, at the five following stations: 



Latitude. 

Relative Length. 

Toulon. 

Isle of Ascension 
Isle of France. . 
Port Jackson . . 
Falkland Islands 

43° 7^ 20" N. 

7 55 48 S. 
20 9 23 

33 51 40 

51 31 44 

0-99950585 

0*99729881 

0-99789022 

0-99871430 

1-00025995 


Adopting 39’12929 for the length of the pendulum at Paris 
in English inches, at the temperature 62° Fahr., the fol¬ 
lowing table shows the lengths of the pendulums at the sta¬ 
tions of M. Duperrey, in English measure, at the standard 
temperature, and likewise the errors according to my formula 
published in this Journal for October 1826. 



Observed 

Pendulum. 

Computed 

Pendulum. 

Excess of 
Calculation. 

Toulon. 

39-10996 

39-11071 

+-00075 

Port Jackson . . 

39-07899 

39-07637 

—-00261 

Isle of France . . 

39-04674 

39-03643 

—-01031 

Ascension .... 

39-02360 

39-01566 

--00796 

Falkland Islands 

39-13945 

39-13940 

--00005 


The pendulums in this stable at Ascension and the Isle of 
France coincide very nearly with the lengths previously de¬ 
termined by Captain Sabine and M. de Freycinet, From 
some cause or other, they are both anomalous, and they are 
treated as such by M. de Freycinet and M. Duperrey, being 
left out in computing the ellipticity which they adopt. But 
the other three pendulums fall within the limits laid down in 
this Journal for October 1826, and increase the number of 
instances that come under my formula to 31, out of 4-0 the 
total number of experiments tliat have been made. My for¬ 
mula was originally constructed from 26 experiments; and 
all the pendulums since determined by M. de Freycinet, Mr. 
Foster, and M. Duperrey, agree widi it within the prescribed 
limits, except in the three instances of the islands of Mowi, 
Guam, and the Isle of France, which are greatly irregular 
and irreconcileable with the other experiments. It is there¬ 
fore very probable that the mean ellipticity of the earth will 
ultimately be found to approach very near as deduced 
from my formula. 


At 
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At Port Jackson the pendulum determined by M. Duperrey 
is less than the length found by M. de Freycinet, and ap¬ 
proaches nearer to the pendulum at Paramatta, to which it 
ought to be very nearly equal: and this proves the justness of 
the remarks I made relative to this point at pp. 351, 352, of 
this Journal for November 1826. 

Comparing the results obtained by M. Duperrey and M. de 
Freycinet at the same stations and on the same spot, the pen¬ 
dulum of the former observer at the Falkland Islands is longer 
than that of the latter by *00233; and, at Port Jackson and 
the Isle of France, the pendulums of the former are respec¬ 
tively less than those of the latter by *00145 and *00095. We 
may therefore conclude, that such experiments are liable to 
an error amounting from *002 to *003 in the length of the pen¬ 
dulum, or from two to three vibrations in a mean solar day. 
We are sure that the error may amount to the quantity men¬ 
tioned ; but it may be much greater. At Ascension the dif¬ 
ference between the pendulums of Captain Sabine and M. Du¬ 
perrey is very small. 

In deducing the ellipticity of the earth, M. Duperrey com¬ 
bines his own experiments with M. de Freycinet’s, exclusively 
of those made by other observers. The results he obtains 
vary between the limits and 5^^^. Upon the whole he 
concludes that the two hemispheres of the earth are similar, 
and he fixes definitively upon or as the ellipticity 
common to both. But on examining the calculations of M. Du¬ 
perrey, it will be found that the ellipticity he adopts, depends 
entirely on the equatorial pendulum determined by M. de 
Freycinet at Rawak. If we suppose that the pendulum at 
Rawak errs in excess, which is very probable, and diminish 
its length by correcting the possible error, the ellipticities 
will come out of less quantity in all the combinations in which 
they were before equal to or Wherefore, although 

M. Duperrey finds five combinations of his experiments in 
which the ellipticity is or ; yet, whether its real value 
be equal to either of those numbers, or to a less fraction, will 
depend entirely upon the error that may exist in the pendu¬ 
lum at Rawak. Captain Sabine has deduced the same ellipti¬ 
city, viz. by many combinations of his own e>4)eriments 
and those made in England and France; and I have already 
remarked that this uniformity of result is occasioned by the 
pendulums at the Islands of Ascension and St. Thomas, which 
enter into all the computations. If these two stations be left 
out in any, or in all, the combinations, the ellipticity will no 
longer be the same as before, but a less fraction. The ar¬ 
riving at the same result by a multiplicity of arithmetical ope¬ 
rations 
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rations is in reality a play of calculation caused by one common 
datum, or severm common data; and therefore it does not 
furnish independent proofs in favour of the number in question. 
There must, in all probability, be some error in uie pen¬ 
dulum at Rawak; and we know that the two pendulums of 
Captain Sabine are anomalous, involving an irregularity much 
greater than usually occurs in such experiments; from which 
considerations we must conclude that the evidence for the el- 
lipcicity rests but on slender foundations. 

It is reasonable to think that every new set of experiments 
with the pendulum should be joined to the stock we already 
possess, in order to add to the number of unexceptionable ex¬ 
periments, and to correct such as are of doubtful authority. 
By proceeding in this manner our data for obtaining an exact 
knowledge of the figure of the earth and of the distribution of 
gravity on its suiface, would continually increase and improve 
in accuracy; and, by applying proper methods of calculation, 
we might hope to bring this great question to a satisfactory 
solution. But if every new set is to be taken by itself, we 
may, by making arbitrary combinations of the experiments, be 
led into great error, and to entertain speculations that have 
little foundation in nature. 

The number of experiments made with the pendulum by 
good observers at present amounts to 40, contained in the 
subsequent table; but of these, six, placed last in the table, are 
decidedly anomalous, and must be separated from the rest. 
In setting aside these six experiments I do not now proceed on 
my own opinion; I follow the example of M. de Freycinet 
and M. Duperrey. There remains 34 experiments which may 
be compared together; and we have now to inquire. What 
mode of calculation must be adopted in order to obtain a re¬ 
sult entitled to the greatest confidence the case will admit of. 
On reflection it will appear that we cannot expect to attain 
what we wish for by the method of the least squares as usually 
applied, nor by the modification of that method I used in 
this Journal for October 1826. These more direct methods 
are useful in bringing out a first approximation; but it seems 
necessary to correct the approximate elements thus obtained 
by the methods used with success in so many problems of 
asti’onomy. It is on these principles that the following inves-' 
tigatioh is conducted. 

If we put 39+ ^ for the pendulum in English inches at any 
station; X for the latitude; and 39 + A for the equatorial pen¬ 
dulum ; we shdl have this equation, 

A +/sm®x = 8 + f, 


( 1 ) 

e being 



as deduced from Experiments loith the Pefidulum. 169 

e being the error of obsei'vation, andy’a quantity which is the 
same at all points of the earth’s surface. The equation (1) 
being general, if we add all the like equations at the 34 sta¬ 
tions we propose to include in our investigation, we shall get 

34A+/S (sin^ X) = 2 (8) + 2 (e). 

Now I have found, 

2 (sin*x) = 15-9316, 

2 (8) = 3-72872; 

and hence by dividing all the terms by 34, we get, 

A + -4686/= -10966, (2) 

neglecting the term containing c, which must be very small, 
both because the errors must in some degree compensate one 
another, and on account of the great divisor 34. .The equa¬ 
tion (2) must be very exact, provided we take care not to en¬ 
hance its error by introducing small divisors. 

Again, when the ellipticity is we have/= *202 nearly, 
as appears from the calculations ot Captain Sabine; and, when 
the ellipticity is y-joj/is nearly -208, according to my formula 
in this Journal for October 1826. The mean is -205, which 
cannot err from the true value of/more than + -003. Now 
it is evident that this small error will not affect the product 
/sin^ X near the equator, and so long as sin’^ X is less than 0*2. 
I have therefore computed the values of A by means of the 
formula, A =8—/sin'^X, 

on the supposition that / = *205, for all the stations in the 
table where sin* X is less than 0-2, as follows: 

Maranhara. *01173 

Bahia.‘ *01398 

Rio Janeiro. -01264 

Trinidad. *01188 

Madras.. *01289 

San Bias. *01066 

6)*07378(*01230, mean of 6. 

Rawak. *01479 

Sierra Leone... *01550 

Jamaica.... *01560 

9)*11967(*01S30, moto of 9. 

The inequality of the several values of A is very remarkable; 
in particular the three stations placed last, greatly exceed the 
mean of the first six. But whatever be the cause of the irre* 
gularity, it cannot arise from the approximate value assigned 
Nrto Series, Vol. 3. No. 15. March 1828. Z to 
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to f- The mean of the nine stations must be an approxima¬ 
tion sufficient for our present purpose. Let *01330 be sub¬ 
stituted for A in the equation (2), then f = *2057, which will 
serve for a first value ofy. Now put 

a = ‘01330, A = rt + Sf 

h = *2057 f ■= b + T, 

s and T being the corrections of the approximate quantities: 
then since A and f must satisfy the equation (2), and a and 
h likewise satisfy the same equation, we get, 

s -f *4686 T = 0. 

The formula (2) is one of the equations of the method of 
the least squares applied to all the 34 experiments; and in 
order to find the other equation of the same method, let all 
the terms of equation (1) be multiplied by the coefficient of 
f\ then, 

A sin* A + f sin^ X = S sin®X + e sin*X; 

by substituting the values of A and j\ 

s sin* X + T sin^ X = sin* X t^—a—h sin* X) + c sin* X: 

and the sum of the like equations for all the 34 stations will 
be the equation sought, viz. 

s 2 (sin®x) +72 (sin* X) = 2 . (^sin® X(8—a—6 sin® x)^, 
the term containing e being neglected. Now, 

2 (sin*x) = 15-9316, 

2 (sin*X) = 10*4381 ; 

wherefore, 

15-9316S + 10-4381 T = 2 . (sin*X(8-rt-5 sin*x)): 
and, by a former equation, 

15*9316 s + 7*4654 T = 0; 

consequently, 

2*973 T = 2. (^sin®X (8—a—5 sin®x}J* 

The sum on the right-hand side consists of thirty-four terms, 
which must be separately calculated by substituting for 8 and 
sin* X their values at the several stations. The computation 
being made, mid all the results combined according to their 
respective signs, 1 have found 

2-973 T = - -00061. 

Hence, t = — *00020; — *4686 t = + *00009; 

/=-2055, A =*01339. 


If 
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• If therefore / = 39 + 8, be the length of the pendulum at 

the latitude X, we have this general formula, viz. 

% 

I = 39-01339 + *2055 sin«A, 
ellipticity = -00865 - = -00338 = 


Stations. 


Falklandlslands 
Ca. Good Hop 
Port Jackson... 

Paramatta. 

Rio Janeiro.... 

Bahia. 

Maranham. 

Rawak. 

Sierra Leone... 

Trinidad. 

Madras. 

Jamaica. 

San Bias. 

Formentera.... 

New York. 

Toulon. 

Figeac. 

Bourdeaux. 

Clermont. 

Paris. 

Dunnose. 

Dunkirk. 

London . 

Arbury Hill.... 

Clifton. 

Leith. 

Portsoy . 

Stockholm. 

Cnst . 

Drontheiin. 

Hammerfest ... 
Port Bowen ... 

Greenland. 

Spitzbergen ... i 


Latitude. 


33 55 
.33 51 . 
.33 48 - 
22 65 : 
12 59 : 


8 2!) 
10 38 


40 

43 

22 

21 

43 

34 

68 N, 


Observed 

Pendulum. 


incites. 

39'13!M5 

39-07817 

39-0789.9 

39-07622 

39-04374 

39-02433 

3.9- 01213 
39-01479 
39-01997 
39-01888 
39-02338 
39-0350^1 
39-03829 
39-09424 
39-10120 
39-10996, 
39-11322' 
39-11303 
39-11809 
39-12929 
39-13614 
39-13773 
39-13.929 
39-14250 
39-14600 

3.9- 15654 

3.9- 16169 
39-16541 
39-17146 
39-17456 
39-19476 
39-2a347 
39-20328 
39-21464 


inches. 

39-13935 

39-07739 

39-07719 

39-07702 

39-04457 

39-02377 

39-01.379 

39-01339 

39-01787 

39-02011 

39-02390 

39-03288 

.39-04109 

39-09361 

39-10081 

39-10941 

39-11476 

39-11657 

.39-11893 

39-12929 

39-13618 

39-13762 

39-13932 

39-14174 

39-14605 

39-15454 

39-16016 

39-16546 

39-16985 

39-17778 

39-19636 

39-20177 

39-20428 

39-21248 


Observers. 


Diiperrey. 

Freycinet. 

Duperrey. 

SirT. Brisbane. 
Hall and Foster. 



—00210 
+-00153 
+-00052 Goldinghara. 
—00215 Sabine. 

+-00280 Hall and Foster. 
—00063 Biot. 

—00039 Sabine. 

—00055 ■' 

+-00164 
+.00254 
+-00084 
+.00056 
+-00004 
—00011 
+-00003 
—00076 
+-00005 
—-00100 Kater. 

—-00143 Kater. 

+-0(XX)5 Siianberg. 

—-00161 Kater. 

+-00322 Sabine. 

•t-00161 Sabine. 

—00170 " 

+-001(M) 

—00216 



7 55 48 S. 39-02385 
20 9 40 39-04721 

0 24 41 N. 39-02074 


0 32 19 
13 27 51 
20 52 7 


39-01717 

39-03023 

39-04737 



Z2 
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This table shows the errors of the formula. The greatest 
error is at Drontheim, and it is nearly as much with tn^e ellip- 
ticity The next greatest error is at San Bias; but this 
would be considerably diminished by adopting the length 
found by Captain Foster, viz. 39*03881, instead of the mean 
of the lengths found by that gentleman and Captain Hall, 
which stands in the table. The excess at Galapagos is little 
greater than the defect at Drontheim; and as we know that 
the former pendulum was determined in unfavourable cir¬ 
cumstances, the experiment seems to be sufficiently well re¬ 
presented by the formula. We may therefore affirm that, if 
we adopt Captain Foster's pendulum at San Bias, the formula 
represents 35 experiments out of 40, within the limits of the 
probable errors: for the difference between the observed and 
the calculated lengths is less than what would arise from an 
error of 2 vibrations in a mean solar day, except at Sierra 
Leone, Jamaica, San Bias, Bourdeaux, and Spitzbergen, where 
the error is 2| vibrations; and at Drontheim and Galapagos, 
where it amounts to 3| and 4 vibrations. But at the five ano¬ 
malous stations, the errors are between 6 and 10 vibrations in 
a day. 

Without laying anjr stress on the mode of investigation wc 
have here followed, it cannot, I think, be denied that the el- 
lipticity represents the observations much better than 

it ought therefore to be adopted until another shall be 
found, if it be possible, that will represent the same observa¬ 
tions still better, or until future experimental researches shall 
have corrected and enlarged our present knowledge on this 
subject What other reason can be alleged for preferring one 
ellipticity to anotlier ? 

But if the experiments can be represented within tlic limits 
of the probable errors, what becomes of the splendid specula¬ 
tion about local attraction, which connects the apparent in¬ 
equality of gravity witli the variation of the soil. It is evident 
that we can have no measure of the excess or defect of gravity 
caused by the attraction of the adjacent matter, if the errors 
of observation be sufficient to account for the irregularity in 
the length of the pendulum. This theory too is quite uncer¬ 
tain, so long as there remains any doubt about the exact quan¬ 
tity of the ellipticity. At Maranham and Trinidad, Captain 
Sabine makes the observed pendulums gain upon the calcu¬ 
lated ones upwards of 4 vibrations in a mean solar day; in 
my table the acceleration is only 1 which may be attributed 
to the inaccuracy of experiment. According to the same gen- 

• tleman, 
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tleman, the observed pendulum at Spitzbergen falls short of 
the calculated one 3^ vibrations in a day;—^in my table the de¬ 
fect is only The density of the matter near the surface of 
the earth, varying at the different stations of the pendulum 
must in some degree influence the time of vibration: but the 
speculation is premature; and there is good reason to think 
at least in far the greater nunlber of cases, that the effect in 
question will never be separated from the unavoidable errors of 
observation. 

What has just been said will not, however, apply to the five 
anomalous experiments, all of which show an excess of gravity 
far surpassing the ordinary measure of experimental error. 
Besides, at two of the stations the pendulums have been veri¬ 
fied by two independent experiments varying little in the re¬ 
sults. It is remarkable that in all the five cases, and at Gala¬ 
pagos, there is an excess of gravity; and, according to my 
table, there is a like excess, though much less in quantity, at 
Rawak, Sierra Leone, and Jamaica. On the other hand, there 
appears to be a defect of gravity at Maranham, Trinidad, and 
San Bias. Thus there are nine instances of excess, and only 
three of defect; and we may suspect that there is some cause 
of error, different from local attraction, tending to make these 
tropical pendulums longer than they should be. At tiie Isle 
of France, the excess of gravity is no less than 10 vibrations 
a day; yet this is a small island, surrounded on all sides by an 
extensive sea; and we might infer, dpriori, that a pendulum 
placed upon it very little above the level of the sea, instead of 
being accelerated, would be retarded by the great defect of 
density in the waters of the ocean. But the purpose of this 
paper is to deduce from the experiments the consequences that 
necessarily flow from them by a strict investigation; and I 
shall refrain from entering into the region of conjecture and 
opinion. 

Feb. 11,1828. J. Ivory. 


XXVIII. The Climate of Penzance, Cornwall — MeteoroUn^ 
cal Results of the Tempet'ature, Wind and Weather dedmed 
from diurnal Observations made at Penzance for 21 Years: 
{the Thermometrical Observations made at 8 a.m. and 2 p.m.) 
to which are added the Maxima, Minima, and Media of the 
Register Thermometer for 7 Years, with the Inches of Rain 
fallen during that Period. Ry Edward Collins Giddy, 
Curator of the Cabinet of the Royal Geological Society of 
Corvtmll. 


January 



JANUARY. I FEBRUARY. 


Meteorological Results of Observations made 
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Inches of Rain fallen during that Period. 
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Annual Results for 7 Years. 


Months 

Register 

Therniometer 

Rain in 
inches 
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Thennoracter 

Inches 
of min 
fallen in 
each year 

Wet 

days 

Dry* 

days 

Max. 

Min. 

Med. 

Max. 

Min. 

Med. 


55 

58 

66 

67 

72 

80 

84 

77 

72 

65 

60 

58 

24 

27 

32 

33 
38 
40 
49 
48 
40 
37 
33 

28 



1821 

1822 

1823 

1824 

1825 

1826 
1827 

73 

78 

70 

72 
84 
80 

73 

26 

28 

27 

30 

29 

26 

24 

52.5 
53,0 
51,0 

51.5 
52,0 

53.5 

51.5 

• • 

• • 
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41,875 

57,455 

51,470 

38,950 

32,240 

44,905 

• • 

• • 

186 

172 

196 

225 
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114 
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179 

193 

169 

141 

204 

251 

177 

• • 


Max, 

of7 

years 

Min. 

of? 

years 

Med. 
of 7 
years 

Inches 
of rain 
fallen in 

7 years 


Med. 
of the 
Max. 

Med. 
of tlie 
Min. 

Med. 
of 7 
years 

Average 
quantity 
ofminfor 
7 years 

Aver¬ 
age wet 
daysfor 
7 years 

Aver¬ 
age dry 
daysfor 
7 years 


84 

24 


312,915 


75,5 

27,1 



177,3 

187,5 


The thermometers I use are two double registers,—one made 
by Newman, and the other by Cary,—which are placed in a 
north-eastern aspect, in such a manner as not to be acted 
upon by reflected heat. 

My rain-gauge is placed in my garden at the level of the 
ground, entirely free from tlie influence of buildings or trees. 
The gauge is exactly six inches diameter at the edge of the 
brass rim at the top. The basin is made of pewter 2^ inches 
deep. The tube attached to the basin is three inches long, 
tapered to about |th of an inch at the point. The measure is a 
glass cylinder graduated to a quarter of an inch of water, or 
1784 tV grains, nearly 1784*796 grains. 

Penzance, Jan. 18th, 1828. Edward C. Giddy. 

* Dry days are those on which no fall whatever takes place,—not the 
slightest shower. 
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XXIX. Description "Nffiso Succulent Plants. By A. H. Ha- 

. WORTH, Esq. F.L.S. ^c. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

pj AVING finished another new Decade, viz. the eleventh, 
of new Succulent Plants, which may now commence a se¬ 
cond century of them, I lose no time in forwarding it to you, 
as under; hoping it may soon find a place in your very useful 
Annals. 

The Decade contains, as usual, a regular and scientific dis¬ 
tribution and description of ten distinct species of Succulent 
Plants; all, as far as my long experience enables me to deter¬ 
mine, [)erl’ectly new and unrecorded. And no less than eight 
of these fine plants are from our old and most productive 
source, the Cape of Good Hope; where Mr. Bowie, detected 
them, and succeeded in transmitting them to the royal gardens 
of Kew, where they arc now flourishing, and where the de¬ 
scriptions were made from the living plants. 

Of the native countries of the two remaining plants which 
constitute the Decade, I am not quite so certain. But if they 
are not both from North America, one of them at least, viz. 
the Yucca, is probably from thence, as the greater part of its 
noble genus has been found there. 

I remain. Gentlemen, yours, &c. 

Chelsea, Sept. 1827. A. H. HawoRTH. 

Decas undecima Plantanm Novarum Sucmlentarum. 

Chassis et Ordo. Pentandria Pentagynia. 

Genus, Sedum Auctorum. 

Sectio, * Acutifolia Nob. 

xnridulum. S. (small green) foliis suberectis lineari-subulatis 

J. viridibus uno latere submucronulatis. 

Nova species, ex horto Chelseiaiio, communicante 
amico Dom. Anderson. 

Obs. Patriam nescio, nisi Europaeam seu America- 
nam, vix Asiaticam. Sub dio cum afiinibus viget. 

Obs. Sedo virenti affine; et S. recurvato Willd. si- 
millimum, at foliis paulo majoribus planioribus viri- 
dioribus, et sine dubio obtusioribus, potiusve ad apicem 
quasi a latere inferiore oblique truncatis. Minus est 
quam Sedo anopetalo, atque viridius. 

Genus, 
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Genus, Curtogyne Nob. in Rems. PI. Succ. p. 8, 
undosa. C. (reflexing-leaved) foliis ovato-linguiformibus cris- 

2 . pis, ramulorura florentium retroflexis. 

Habitat ad Caput Bonse Spei, ubi in locis natalibus 
invenit amicus Dom. Bowie, inisitque ad regium kur- 
turn Kcwcnsem. 

Floret Aug. G. H. ^2. 

Obs. Simillima Crassula: alba Sim, in Bot. Mag. 
at major, floribus ut in ilia. Subpedalis ramosa, ramis 
florentibus, calamo ssepe crassioribus, et terram ver¬ 
sus decumbentibus, apicibus assurgentibus. Folia 
arct^ amplexicaulia decussata numerosa viridia: infra 
fiores imbricatim retroflexa, atque in aere aperto smpc 
rufo-cincta: in ramis junioribus longiora magisque cris- 
patim undosa, et saep^ sesquiunguicularia. Eiiam si- 
mulat Crassulam undosam Nob. at major, magisque 
undosa: sed post id locarem. 

Obs. Squamula ordinaria ad lentem quadratim 
truncata retusa pallida at cerina. Stpli interne (len- 
tis ope) cultrati et puberulo-ciliati. 

Classis et Ordo. Pentandria Pentagynia. 

PURGOSEA* (TURGOSEAjN^oAmiRcWW. SucC.p. 14.) 
Crassula Thunb. 

hyiorescentia spicato-thyrsoidea. Corolla 5-petala, 

petalis basi laeviter imbricantibus, infra apicem mu- 

cronulatis. Gcrmina intus plana, extiis gibba, squa-- 

mulis ordinariis emarginatis. 

Sectio, LiNGUiEFOLiA, foliis lorato-lingumformibus 
subacutis crassis. 

pertusnla. P. (small impress-dotted) foliis lanceolatis recur- 

3. vulis supra subimpresso-punctatis; bracteis summis 
cordatis integris, scapo paniculato. 

Habitat ad Cap. B. Sp. ubi invenit Dom. Bowie. 

Florebat in regio horto Kewensi, Oct., Nov., &c. 
A.D. 1824. G. H. 11. 

Obs. T. pertusa simillima, at plus duplo minor. 
Folia radicalia subbiuiicialia 4-5 lineas lata crassa pal- 
lide viridia, rubro saepe infern^ suiOTusa, minute cartila- 
gineo-serrulata; ad lentem parceque (florendi tempore) 
impresso-punctata: (nec incurva semicylindracea im- 
presso-punctata4-5-uncialia, 9 lineas lata, utin T.per- 
tusa.) Scapus inferne longe ramosus, ramis simplicibus, 
vix puberulos. Bractea numerosissimae usque ad 

* A voce Turrit: wrongly printed Turgosea, in Revii. Suec. 

SO paria, 
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30 paria, cprdato-lanceolatae expansse internodiis lon-r 
giores; 'imse remotae, superior^es pedetendm magis ap- 
proximatae. Flores pauciores in singula fasciculo quaiii 
in C. pertmd, pedunculo saepe longiore. Corolla nivea 
petalis erectis sed ultra medium revoluto-recurvis. Stpli 
basi collecti erecti, supeme recurvo-patentes breves 
pallide virides, stigmate (per lentem) hemisphserico 
limpido sivd? albo. 

Obs. The specific character of C. pertusa will now 
require to be altered as follows:—Foliis lorato-acumi- 
natis incurvis semicylindraceis, bracteis superioribus 
ovato-lanceolatis cartilagineo>serrulatis adscendenti- 
bus; scapo thyrsiformi. 

Ohs, T. pertusa is my ancient Aloe pertusa^ taken 
from Commeline (Vide Revis. PI. Succ. 15 & 201, 
A.D. 1821); and it is also Crassula corpmbtdosa of the 
same work, p. 10, (described from a1)ad and dead spe¬ 
cimen) ; and likewise Crassula cotymbidosa of LinPs 
Jtiort. Perl. A.D. 1821. 

Classis et Ordo. Decandbia Pentagynia. 

Gcnuss Cotyledon Auctorum. 

Sectio, * Latipolia. 

cimeifortnis. C. (short, wedge-leaved) brevicaulis: raniosa: 

4. foliis confertis obovato-cuneatis mucronatis subfarinoso- 
albis. 

Habitat ad Cap. B. Sp. ubi invenit Dorn. Bowie, 
ante ann. 1824. 

Obs. Caudex brevis fruticosus vald6 ramosus. Folia 
subindc (per cuituram) virescent, sed seep^ farinoso- 
alba. C. crassifolice Nob. similis, at multoties humilior. 
Flores non vidi. 

Sectio nova^ Villosul^. 

interjectcu C. (fleshy-stemmed) foliis anguste oblongis acutis 

5. inflexo-canaliculatis; caudica brevi valido. 

Habitat ad Cap. B. >Sp. Dom. Bowie. G. H. 1? • 

Flores non vidi; 

Obs. ’ Caudex teres adhuc 4-uncialis, tuberoso-ra- 
mosus carnosus. Folia incurva crassa carnosa glau- 
cescente-cineilba t^uncialia, quinque Imeas lata; subtua 
convexa, basi semiteretia^ sine carina, C, spuria proxi- 
ma, sed dSdov^ foUis brevioribus crassioriHsus aogustio- 
ribus, magisque canaliculatis, et sine dubio incurvis, 
nec recurvis. In C, spuria^ folia 4-5 uncias longa pe- 

New Series, Vol. 3. No. 15. March 182S. 2B tiolo 
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tiolo desinentia, 9 lineas lata recurva, et spatulato-lan> 
ceolata. Viget in regio horto Kewensi, sed fores non 
vidi. 

Classis et Ordo. Hexandria MoTfOGYNiA. 

GenuSi Yucca Auctorum, et Nob. in Suppl. PI. Succ. 

31, charactere novo ampliori. ^ 

Sectio, * * FiLiFERiE Nob. in loco. 

pubenUa. Y. (pubescent, thready) acaulis: foliis lorato-lan- 

6. ceolatis patentibus glaucis; fibris marginalibus pauculis 
fulvls : ramulis florigeris dens^ puberulis. 

Habitat forte cum caeteris affinibus in America Sep- 
tentrionali. Communicavit florentem mense August! 
A.D. 1827, amicus Dom. Sweet, Horti Britannici; 
Geraniaceamm i Cistinearum; Florae Australasia: Ico- 
num, ^c. ^e. utilissimus Auctor. 

Obs. In sectione Filifer^ inter Yuccam glaucescen- 
tem Nob. et Y. recur'vam Salisb. Par ad. Land. 31. 
speciem hanc conspicuam pro certo locarem. Folia 
inflexo-concavuk, deorsum ad costam magis magisque 
incrassescentia. Scapus affinium quadripedalis ramosus 
corymbosus, infern^ magis bracteolatus; foribus lajvi- 
bus ovato-globulosis, pendiilis lacteis. Petala lanceo- 
lata, interiora longiora, fere duplo, atque qukm aliis 
latiora. 

Obs. I believe Mr. Sweet received the fine plant 
above described, in bloom, from Mr. MUlar’s nursery 
at Bristol, the day before he brought it to me: and we 
may soon expect a figure of it in his beautiful Hardy 
Flower Garden. 

Genus, Haworthia Duval in Cat. PI. Succ. in 
Horto Alenfonio, A.D. 1809. 

Sectio, MARGARITIFERiF. 

clariperla. H. (small, bright-pearled) foliis subulato-acutis 

7. undique prseclari-perlatis, perils subtus majoribus. 

Habitat ad Cap. B. Sp. £tiam viget apud amicum 
Dom. Hitchin, Nordovici, qui nuper viventem com¬ 
municavit. 

Obs. Inter H. attenuatam et H. fasciatam apparet; 

' priorem vald^ simulat sed minorem, perlis longe pul- 
chrioribus et clarioribus, et subtus saepe fasciatim 
serialibus; foliis longe brevioribus sive minus attenu- 
atis. Fort^ H. fasciatae magis affinis, praecipue in 
magnitudine. Flores ut in affinibus. Ab H. attenuata 

distinguitur, 
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distinguitiir, perils undique ma^s extantlbus pulchri- 
oribus; et ab H.fasciata^ foliis undique (nec infrk 
solum) perlatis. 

Classis et Ordo. Dodecanoria Trigynia. 

GenuSi Euphorbia Anctorum. 

SectiOf Florispinje Nob. 

pentagona. E. (Gape, S-angled) erecto-decumbens: dodran- 
8. tails: spinis subsemuncialibus. 

Habitat ad Cap. B. Sp. ubl Invenlt Dom. Bowie, 
ante ann. 1825. G. H. b • 

Obs. Caudex adhuc pentagonus, dlametro semun- 
clali, superne ^laucescens, sulcis valldls, et concinne 
llneola exarata impressis. Spina adhuc trilineares ul- 
traque, florigerae ut in Euphorbia enneagond Nob. cui 
similllma, et ante id locarem. 

Obs. Caudices in horto caldario, decumbentes at 
grossi, apicibus assurgentibus, spinis citius marcescen- 
tibus; et postea decidenlibus afHnium more. Flores 
affinium, sed pcrfectos non examinavi. 

Classis et Ordo. Dodecanoria Monogynia. 

Rulingia Ehrhart. Portulacca Linn. 

intermedia. R. (thready, intermediate) foliis densissime nu- 
.9. merosis expansis planis, extus convexis; apice retuso- 
deltoidibus; fllamentis axillaribus tortilibus fulvis. 

Habitat ad Cap. B. Sp. ubl invenlt Dom. Bowi^ 
circa ann. 1823. G. H. 

Obs. R. polyphyllce Nob. in Suppl. PI. Succ. p. 63. 
simillima, at duplu plusve minor, seu angustior, sed for- 
tass^ clatior. Etiam simulat R.flamentosam Nob. at 
latior, foliis numerosioribus confertioribus pallidiori- 
bus, pills axillaribus fulvicantibus, nec albis. 

Obs. Surcidi ssepius simplices subtrilineares, diame- 
tro semunciali, incompt^ piliferi. Folia arachnoideo- 
incompta, sordida, sive fusco- seu rufo-viridia. Flores 
affinium. 

Classis et Ordo. Syngenesia Folygamia Necessaria. 

Genus, Cineraria Auctorum, 

vestita. C. (cottony) subacaulis: lanato-vestita: foliis multi- 
10. fariis subtereti-spatulescentibus planiusculis. 

Obs. Caudex crassus, 2-3-uncialis, ramulis e terra 
pullulantibus et demum csespitosd crescentibus. 

2 B 2 Folia 



'ISS Oh the supposed Subsidence of the German Ocean. 

Folia 3-4>uncialia varianter depresso-teretiuscula suc- 
cul^ta, niveo Isevi atque nitenti tomento, uti cau> 
dices eleganter vestita, Kleinii tomentosi Nob. exacto 
more, cui forsan ob multifaria folia affinis, sed non re- 
sinosa ut in ilia. Foliorum majorum apices saepe pliis 
minus impressi potius quam planatim-spatulescentes. 
Flores non vidi, sed secundum Doni. Bowie, corym- 
bosiy et ut in Cineraria. 

Obs. Cinerariam cacalioidem cui forsan similliraa 
appareat proxima. i, 

P.S.—The Epiphyllum fruncatum Nob. Sup. PI. Succ. p. 85. 
has, since that publication appeared, been figured on t. 696. 
of the Botanical Register -, and my friend Mr. Hood, about 
the end of November last sent me, from his fine collection at 
South Lambeth, a specimen, in bloom, of this beautiful plant. 
And the following is a description of its remarkable flower: 

^ Flos in medio apicis ramulorum terminalis, solitarius triun- 
cialis subincurvulus elegantissimus, tubo cum germine subrect- 
angulatim curvato. Qermen nudum virescens truncatim 
semunciale, subpyriforme, utroque carinulato, seu linea pro- 
tuberante. .tubus proprius satis crassus roseus ni- 

tens, distanter petalino-squamosus; et basi, calyculatus cum 
folioUs reflexis oblongo-ovatis omiiino corallinis coccineis, sed 
inferne violascentibus. Petala propria, numerosa, ringenti- 
reflexa, calycinis foliolis valde similia. Stamina numerosa col- 
lecta capillacea nitentia alba, apicem versus incurvula, peta- 
lisque parum* humiliora. Antheree (in nostro exemplo) ele¬ 
gantes stramineae, sed exiguae; et (fortassi^ per Noveinbris 
frigorem) sine fcecundante farina. 


XXX. On the supposed Subsidence of the German Ocean. 

By A Correspondent. 

■LTAVING only just met with No. 9, of Vol. II., for last 
September, of the Philosophical Magazine, it may be 
useless, probably, (from the disputed point having been 
settled,) to recommend that the following experiment should 
be tried, in order to decide the hypothesis of Mr. Robberds, 
on the former level of the German Ocean, viz.: A surveyor 
should be employed to take an exact level from high water 
mark of the present day—not the very highest tides, but a 
mean spot of spring-tides—up to the nirthest spot recorded 
in Domesday, where a salina was situated, and then measure 
dxmn to the marine deposition, which, according to Mr. llob- 
berds, is found under an alluvial deposit. One composed of 

fresh 
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fresh water and marine shells intermixed. This deposit* may 
naturally be allowed to mark the highest tide of those days. And 
if it is found ^t ihewesent level of high water is below the more 
ancient one in the valleys, it is proved at once that the ocean has 
receded at that particular district *, but if the levels are found to 
be nearly the same, it will be proved that the sea has been ex¬ 
cluded, and thus set the question completely at rest: at present 
I lean towards the latter opinion, from circumstances in some 
degree similar on the Kentish coast near Hythe. The sea was 
knownJto have come much nearer the hills formerly, than it now 
does; but the level of the Military Canal proves that the level 
of high water has not decreased, and that the change has taken 
place by the formation, by the ocean, of natural barriers of 
shingle, over which it very rarely flows, and even then in such 
small quantities as to be harmless; whilst the lower parts of 
Romney Marsh are liable to inundations to a great extent when¬ 
ever a breach is made in Dymchurch, or the other walls: 
thus adding proof that the sea has not decreased on this coast, 
but is kept out by natural and artificial boundaries. 

It would add to the proofs, if the mean of the Um water 
level was also carried on, and the bottom of the ancient sandy 
deposit bored to, and measured. 

Sittiiigbourne, Feb. 4,1828. J. 

XXXI. On the Measurement by Trigonometry of the Heights of 
the principal Hills in the Vicinity of Dent, Hawes, and Sed- 
bergh, in Yorkshire. By John Nixon, Esq. 

[Concluded from p. 95.] 

T^HE vertical angles were measured by the horizon-sector, 
described in the Philosophical Magazine, vol. lix. p. 130. 
At Noughtberry Hill the instrument stood upon a large 
square board screwed firmly to the tripod of the larger theo¬ 
dolite, and at Pen-y-gent it was placed upon the well-built 
wall crossing the summit of the hill; but at the other stations 
a flag firmly fixed upon the signal-tower reduced to an alti¬ 
tude of about-four leet, formed the rude yet incomparable 
stand. 

Formerly the minute error of adjustment of the levels, which 
was found to vary with the temperature, was ascertained when 
on the point of setting out for the station, and a register of the 
thermometer kept contemporary with the observations. To 
this plan two objections existed: the error of adjustment might 

* 1 mean the upper surface of the one Mr. Robberds mentions, in speak¬ 
ing of the soil of the meadows and marshes; as '^ tbe lowest bed of their 
soil is sand in which marine shells are found.” 


have 
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have varied on the route j and the thermometer would rarely 
indicate the precise temperature of the levels, necessarily ex¬ 
posed on bright days during a pair of observations alternately 
to the sun and the shade of the instrument. Some time ago 
the original levels were replaced by two superior ones (by 
DoUond), with tubes so nearly cylindrical as to require little 
or no correction for temperature*. To avoid the other source 
of error, when the instrument had acquired at the station 
the temperature of the air, the telescope was placed with¬ 
in its Ys at a slight angle of elevation\. The left index being 
then levelled and the angle of elevation read off, the telescope 
was inverted, and the right index similarly levelled and read off. 
Ihe telescope was subsequently taken out of the Ys, and re¬ 
versed in position, when the indices were once more levelled 
and read off. With the levels correctly adjusted, the angle of 
inclination would be the same by the four readings; or if the 
sum of the two angles read offbefore the telescope was reversed, 
equalled that of the two succeeding measurements, a compen¬ 
sation of error would exist; otlierwise one-fourth of their dif¬ 
ference would give the mean error of the levels, additive to, 
or subtractive uom angles of elevation, according as tlie second 
pair of readings exceeded or fell short of the first pair. Thus 
at Dod Fell the readings were: 

Left index and level ... 3' 30"; reversed ... 4' 15" 

Right. 3 45 . 3 50 

Sums. 7 15 . 8 5 

Difference. 0 50 

Hence 12"*5 (= -^) is the mean error of the levels additive 
to the elevations. The inclination of the telescope, as given 
by die left level, is 3' 52"*5; by the right one, 3' 47"*5; of 
which the minute difference may arise from errors of division 
and reading off. When the temperature had varied consi¬ 
derably in the course of the observations, the verification of 
the adjustment was repeated on their termination, and the mean 
of the two values registered as the proper correction. 

In addition to this variable error is the constant one arising 
from an inequality in the size of the cylindrical rings; the one 
at the object end of the telescope exceeding the other by a 
quantity which affects the elevations with an error of at least 

* The bubbles are displaced one-eighth of an inch for a change of incli¬ 
nation of 5", the angle to which the graduations (having a radius of about 
15 inches) arc read off 

t Had there been no risk of mistaking an elevation for a depression in 
the readings with the telescope reversed, it might have been preferable to 
have placed the telescope in a horizontal position. 

- 11 ". 








Heights of the principal Hills of Dent, Yorkshire. 191 

—11". As the observed refractions come out negative for 
terre^ial arcs not exceeding 5', it is to be suspected that this 
error, especially as it was determined by a method liable to 
some objection, may have been undervalued. In the beginning 
of the year, the graduated arcs (which had become bent from 
improper packing) were repaired, and the divisions renewed. 
At the same time, fine cross lines were substituted for the de¬ 
licate filament extended diagonally from the original vertical 
wire to the horizontal one; an alteration which may account 
in part for the refractions alluded to appearing negative j—the 
horizontal line being probably depressed, in order to avoid 
the other extreme, some little heltm the summit of the ob¬ 
served hill. 

With regard to the adjustment of the cross lines, although 
the line of collimation should in strictness be parallel to the 
plane of the graduated arcs, as well as to the axis of the tubes 
of the levels, it would nevertheless require a very gross error 
in this respect to afiect elevations or depressions not exceeding 
3°. As tne sector is fitted up with two divided arcs (one on 
each side of the tube), each furnished with a moveable index 
carrying a spirit-level, the one used with the telescope erect, 
and the other with it inverted,—it becomes superfluous to ren¬ 
der the line of collimation strictly parallel to the cylindrical 
rings; for the half sum of the readings by the two indices, when 
corrected for the error of the levels and cylindrical rings, is 
evidently the true angle. The transverse levels were adjusted 
by bringing their bubbles to the marks (by means of the nuts), 
whilst the planes of the arcs appeared to be parallel to a fine 
plumb-line suspended nearly in contact with them. 

As a preface to the regis¬ 
ter of the observations' it may 
be useful to point out the re¬ 
quisite corrections, and al¬ 
lude to the errors and un¬ 
certainties to which they are 
liable. 

Admitting the earth to be 
a sphere, the difference of 
altitude or level of any two 
points on its surface ED will 
be equal to their difference 
of distance fom C the centre 
of the earth, where the ver- 
ticaLof D meets that of E. 

Through E, ^rpendicular 
to its vertical EC, draw the horizontal line EH; and per¬ 
pendicular 
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pendicidar to DC, draw through D the corresponding hori¬ 
zontal line DH'. The angle formed at E or D by the meet¬ 
ing ofa. straight line passing through any point, and a hori¬ 
zontal line situated in the same vertical plane, is termed the 
elevation or depression of that point, according as it lies 
above or below the horizontal line: thus the an^es HED, 
H'DE are both depressions. To find by trigonometry the 
difference of altitude of DE, no more data are required than 
the lineal distance EE' or DD', and the depressions HED, 
H'DE; or, simply, either of them, provided we have also 

g iven-the terrestrial arc E'VE, or angle E'CE. Through C 
raw a line perpendicular to the chord of equal aldtude or 
level E'E, which line, from the properties of the circle, will 
bisect the contained arc (at V). Make EC' parallel to VC, 
whence VCE or half the arc will be equal to CEC'. As 
HEC and E'EC are both right angles, the horizontal line 
EH will be elevated above the chord of level E'E by the angle 
HEE' x: CEC'=s half arc. It is also similarly demonstrable 
that the horizontal line DH' must be elevated above tlic chord 
of level DD' by the half arc DCV'=VCE, and that the angle 
H'DE, as die chords DD', EE' are parallel, will be equal to 
DEE' the angular difference of level. The depression at the 
upper station will consequently exceed the angular difference of 
level by die half arc, and the elevation at the lower station will 
be equally in defect; whence the depression must exceed die 
elevation by the contained arc, and half their sum will be equal 
to the angle DEE. When both angles are depressions, tliat 
at the upper station (or larger one) is the half arc flvs DEE', 
and the other is the half arc minus DEE', so that their sum 
equals that of the half arcs, and half their difference the angle 
DEE'. With this angle, the distance EE, and the angle 
E'DE (= 90 ° plus half arc*), we get the side E'D or difference 
of altitude. When one only of the angles is given, the dif¬ 
ference of the half arc and the depression (considered as an 
elevation when the former exceeds the latter), or the elevation 
increased by the half arc, will give the angular difference of 
level f. 

Error of Collimation. —When the cylindrical rings of a 
telescopic-level are unequal in diameter, the line of collimation, 
supposed to be horizontal, describes, in a revolution in azi¬ 
muth, the sides of a cone, erect or inverted, according as the 
line passes below or above the true horizon to which the axis 

* In the calculations, E'DE has been considered as a right an|1e. 
f In latitude 54® the log. of the mean value of the hidf arc in seconds 
may be found by subtracting the constant lo^ithm 2',308227 fmm the 
log. of the distance in feet. 

of 
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of the cone will be perpendicular. This constant error might 
be ascertained) were there no refraction) by reciprocal obser¬ 
vations of the elevations and depressions. Let de denote the 
true depression and elevation; cPd, their values i^cted by 
the error of collimadon y, and a the ^ntained arc; then, as it- 

has been shown that (c + amsequently —- = 

(g + q-f-j>) - jjg equal to the error of collimatioo) to 

be added to the observed depressions, and ^ the er¬ 
ror subtractive. When both angles dD are depressions, their 
sum, it has been demonstrated, will equal the contained arc; 

hence ~ or will give the error of colli- 

roation; the depressions being observed in excess in the former 
case, and in defect in the latter. 

When the line of wavity, disturbed by local attraction, is 
not in the direction of die centre of the earth, die line of col- 
limation supposed to be horizontal, describes in its revolution 
a plane inclined to the true horizon at an angle equal to the 
deflection, and cutting it at right angles to the direction of the 
disturbing cause. The elevations must therefore be in defect 
in the direction of the attraction, and in excess in the op¬ 
posite quarter of the horizon by a quantity equal to the indi- 
• nation of the planes to each other; but in the direction of 
their intersection the error of collimation will be null. When 
the deflection (g) as measured on the vertical plane passing 
through two stations, is the same at both and in one direction 
(or parallel), the elevation and corresponding depresrion will 

be equally in excess or defect, and ^ exceed 

by g ; but should the deflections be in opposite direc¬ 
tions (or inclined to each other), a compensation of error takes 
place, being equal to Admitting the line 

of gravity to be disturbed at one station only, will 

differ from by 

Refraction.—‘la the general state of th« ^tihqsphere the ele¬ 
vations may be considered as increased, and the depressions 
equally diminished by a constant ratio of the CQntained arc (a). 
In this case, if d and e represent, as before, the true de¬ 
pression and elevation, their values dl and d as affected by 
New Series. Vol. 3. No. 15. March 1828. 2 C the 
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the (positive) refraction r, will be d — r and e 4- r. Hence 

, will be the refraction*; but the an¬ 
gular difference of level may be obtained without previously 
ascertaining the refraction or having given the contained arc, 

DEE' being equal to —of to 

When the instrument, from some imperfection in its con-^ 
struction, gives the elevations in excess or defect by an un¬ 
known but constant quantity y^ then will e' be equal, in the 
former case, to (e + ^ -j- r), and c? to (d — ^ — r); but in the 
latter case we shall have e'5= (c — ^ + r) and {d + y — r)\ 

whence or - , will be the correct angular difference 

of levelf, and ° refraction or 

minus the constant error of the instrument, according as the 
elevations are in excess or defecl|. Were the refraction a 
c<nistant ratio of the arc, its value, unaffected by the instru¬ 
mental error, might be determined froUi reciprocal observation 
on arcs differing in extent. Let {r±_y) be the observed re¬ 
fraction for the arc a, atid [i* + y) that for the (much) greater 
arc a'; then +y) {r ± y) will be the true refraction for 
die arc (o' —o). 

Unfortimately for the accuracy of trigonometrical measure¬ 
ments, it will fi^uently occur, especially on low grounds with 
a ^oudless sky in die spring, that a thin stratum of air in con- 


* When the observations are not reduced to the ground, the refraction, 
calling h the angle subtended by the non of the heights of the ^e at the 


t When the height of the eye is the same at both stations 


d'+t' 


rf-iy 


, will still give at once the angular difference»of level /; for 




and 


, A . k 

<-■5-+ '-H-1 


whence dT + c* = 21; 


or 


or —2—l^/» whenced'— Ifss 2 /. 

% ViHien y is kaowo, and the diservations are not reduced to the gropnd, 
the lefiaction will be equal to 

<a4.A + «'±^) r-d' _ .. (a + * ± ^) - (<f + ly) 
- 2 -- 2 -■ 


tact 
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tact with the ground at die station is rarer in the heat of the day 
than the stratum immediately above it, and denser in the morn¬ 
ing and evening, than comports with the natural constitution 
of the atmosphere. The refraction varies in consequence from 

+ JT in the morning to -x, its amount about noon, 

and reverts in the evening to the first expression of its value. 
Hence the refraction on similar days is perpetually changing, 

and becomes a constant ratio of the arc only twice in 

the day; viz. in the middle of the forenoon and afternoon, when 
X or the maximum increment or decrement of the regular re¬ 
fraction resulting from the passage of the ray through tlie di^ 
turbed stratum of air, becomes 0. In such a condition of the 
atmosphere it would evidently be impossible to ascertain the 
correct angle for calculation from even contemporary reciprocal 
observations, unless x and its horary variations should have 
the same value at the same time at both stations. 

On a careful consideration of the errors to which the determi¬ 
nation of the angular difference of level is liable, we cannot but 
admit that the least olnectionnble method of measuring the 
difference of altitude of two hills is to make the requisite ob¬ 
servations at an intermediate station. When the latter is equi¬ 
distant from the former, so complete a compensation of errors 
(that arising from local attraction excepted) is effected, that it 
becomes superfluous to be acquainted witli the error of coUi- 
ination (from whatever cause arising), or even the refraction, 
although variable to a small amount, provided the two obser¬ 
vations were nearly contemporary. But if we suppose the two 
hills AB, and the intermediate station S, to be in a line and 
equal in altitude, and admit the plumb-line to be drawn 10" 
towards A, then shall we make A lower, and B higher than S 

by about ® calculated to be Idgher 

than A by twice this quantity. As it may frequently be im¬ 
practicable to have an equidistant station, we must select two 
(or more) places ST, so situated that the distances SA+TA 
may be nearly equal to SB + TB. In this latter case the error 
of collim'ation and the refraction should certainly be known 
approximatively; but great errors may be committra in this re¬ 
spect without materimly affecting tlm difference of altitude of 
the,two hills. When SA is mcare nearly equal to SB than 
TA is to TB, the difference of level is prcmably more cor¬ 
rectly determined from S than from T, unless SA+SB should 
greatly exceed TA+TB. Hence the fcdlowing correction: 

2 C 2 Let 
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Lety denote the reciprocal of + SAcv>SB ^, and g 

the reciprocal of + TA co TB): then if IV repre¬ 

sent the difference of altitude calculated from the observations 
at S wd T, the correct value may be considered as equal to 

• n*® heights of two or more hills having been simi¬ 
larly determined, it may be useful, in the event of being sta¬ 
tioned on one of them, to observe the elevation or depression 
of the others, with a view to learn the actual refraction. On 
such occasions it is requisite to have given the instrumental 
and adjustment errors. Adopting this method, the following 
rehractions were obtained: 

Gt.Whemside as observed from Pen-y-gent . 8' S0"+ 4!"*5 

-DodFell . . 10 24 +25 

- —■ ■■ --Noughtberry 13 34 +28 

Pendle Hill. . Noughtberry 24 42 + 1 *30 


The refractions deduced from the reciprocal observations 
sre given below: 

Between Whaw Fell and Noughtberry .... 1' 14'^+ 6'' 

Dod Fell and Noughtberry.3 10 + 9 

Whaw Fell and \l^emside.3 21 — 18 

Ingleborough and Whernside .... 3 41 — 9 

Noughtberry and Whernside .... 4 6 + 2 

Ingleborough and Pen-y-gent.... 5 16 — 6 

Dod Fell and Whernside.S 45 + 4 

Pen-y-gent and Whernside. 6 54 + 11 

Nough3)erry and Inglebormigh ...714+ 3*5 

Dod Fell and Ingleborough.7 31 — 7’5 

Noughtberry and Pen-y-gent .... 7 5.3 + 16*5 
Mean arc S*"6; Mean refr. + 1". 


As the refraction resulting from observations made some 
years ago by the same instrument Ion numerous arcs, several 
of whi^ were 'of considerable , extend appeared to be about 
1-18th of the arc, the refraction adopted in the calculations, 
when not determinable from reciprocm observations, has been 
1-18th minut the constant quantity 18". In addition to the 
elevations being observed in defect after the substitution of 
the cross lines for the filament, two other causes may be as¬ 
signed for the smallness oS the refhLctionthe ray, as the hills 
were lofty and differed little in elevation, would be confined 
to a stratum of rare air; and the observations were made (a 
little too early in t)ie year) about the waimest part of the day, 

when 
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when the variable part of the refraction is at its negative maxi¬ 
mum*.- The refraction between Noughtberry Hill and the 
much lower hill Pendle^ comes out, it is true, very considerable 
(1-16*5); but as the davon which the observations were made 
was of extraordinary clearness, which is generally attributed 
to the rate of decrement of temperature in the atmosphere be¬ 
ing much less than wanted, the refraction would in consequence 
exceed its mean value. 

The register of the observations will require explanation.— 
The first column gives the time at each observation; the se- 
cmdi the name of me hill of which the ground at the summit 
(Pen-y-gent excepted) was observed; the third, its elevation E 
or depression D as read off on the left index; the fom'th, the 
half difference of the corresponding reading by the right in¬ 
dex + the constant error oi the instrument and the variable 
one of the levels, forming together what is termed the error 
of collimation, additive to, or subtractive from the given read¬ 
ing according to its prefixed sign. (Were the graduations 
perfect and me adjustments of me cross lines and levels un¬ 
affected by variation of temperature, the error of collimation 
should be a constant quantity.) The last column contains the 
difference of level of the »ound at the station (Pen-y-gent 
excepted) and the summit of the observed hill, the latter being 
higher or lower than the station according as the difierence is 
marked H or L. 

At Whaw Fell. 

Height of Eye 3*5 feet. Feet. 

Sept.l5,11" 0“ NoughtberryHill 2®46' 20" E. -19" 372-6H. 

1824. 11 5 Lovely Seat 0 25 40 —41*5 377*1 

11 10 Ten End 0 12 5 - 9 82*4 

1120 Bear’s Head 0 20 0 -.11*5 184*0 

11 30 DodFell I 11 25 - 4 356*8 

11 40 Ingleborough 0 46 32 —17*51 

13 0 Ingleborough 0 46 30 —16*5 I 

Mar. 29,15 25 Ingleborough 0 45 45 +16 

1825. 15 50 Ingleborough 0 45 50 +11 

15 10 Bow Fell 0 45 SO + 9*5 

15 40 Bow Fell 0 45 20 +21 ® 

Sept. 15,11 45 ShunnorFell 0 35 30 — 9 \ 

1824. 12 50 ShunnorFell 0 35 25 - 6*5J®*^'' 

12 0 Whemsidc 1 35 20 —,14 , 579*4 

12 10 Berkin 0 10 25 -16*5 165*6 

13 25 P«i-y-gent, Wall 0 34 40 —14 451*2 

* The mornings were generally sUgbtly frosty. 

Height 



Sept.l5,ll«>35® 

Blea Moor 

0®29' 35"D. 

+ 6"*5 

1824. 15 30 

Snays Fell 

0 25 SO 

+ 11*5 

Mar.29,15 15 

Ryssell 

0 4 20 

-16 

1825. 
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Height of Eye 3*5 feet. Feet. 

74*8 L. 
51*5 
10*7 

As the minute error of the levels was unregistered, the 
greater part of the observations serve merely to verify those 
made at the other stations. The refraction, although mo f la¬ 
ment was made use of, it was found necessary to consider as 
1-*18 minus 18''. 

At Ingleborough, 

Jtleight of i!^ye 4 leet Feet. 

Junel7, lO^SO®! 

1822. 13 10 


July 2, 
1827. 


Shunnor Fell 

0° 

7' 

10"D. 

+ 10" 

27-2L. 

Lovely Seat 

0 

12 

45 

+ 15 

162*8 

(Call the refraction for 

the above l-ll 

3th.) 


Colm 

0 

16 

30 

-21*5 

122*6 

Berkin 

0 

33 

SO 

-22 

376*5 

NoughtberryHill 

0 

17 

32 

-22 

170*5 

DodFell 

0 

18 

28 

-22 

186*2 

Graygreth 

Blea Moor 

0 

49 

2 

-22*5 

314*3 

1 

18 

5 

-25*5 

614*9 

Pen-y-gent, Wall 

P 

13 

35 

-37 

91*7 

Bow Fell (dim) 

lo 

14 

20 

-37 

148*4 

Whemside 

0 

3 

20 E. 

+ 22 

41*2H. 


July 4, 
1827. 

July 6. 

July 4. 

July 6. 

July 4. 
July 6. 


' At Whemside. 
Height of Eye 4 feet. 


13 0 

13 5 

14 10 
12 20 
13 lb 

13 50 

12 30 

13 10 

14 40 
13 45 
13 37 

12 45 

13 15 
12 
12 0 
12 5 
12 35 


” Wildboar Fell 

0®10' 15" D. 

- 2" 

The Calf 

0 16 32*5 

+ 6 

Bow Fell 

0 22 40 

+ 3*5 

Bow Fell 

0 22 56 

- 8 

Colm 

0 41 35 

+ 1 

Colm 

0 41 22*5 

+ 12 

Graygreth 

1 10 35 

+ 3*5 

Grayi^eth 

1 11 10 

-14 

Shunnor 

0 8 50 

-12*5 

Shunnor 

0 8 52 

-10 

$hunnor 

0 8 30 

+ 2 

NoughtberryHill 

0 30 52*5 

+ 14*5 

NoughtberryHill 
tx)vm Seat 
DodFell 

0 31 35 

0 15 50 

- 9 

- 2*5 

0 25 20 

- 7*5 

Pen-y-gent, Wall 

0 14 33 

-15*5 

Ingleborough 
"^maw Fell 

0 9 7*5 

-11 

1 40 27*5 

- 4 


Feet. 

92*0L. 

196*9 

191*7 
163*3 
356*2 

64*2 

J 209*0 

197*6 

224*7 

131*0 

41*2 

582*2 

At 
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At Not^htberry Hill. 


July 5, 
1827. 


IS^SS® 
15 45 

15 25 

16 5 
16 10 
16 13 
15 0 
15 20 
15 4 

15 8 

16 15 
15 12 
15 16 
15 40 
15 50 

15 55 

16 0 


Height of Eye 4 feet. 


Grreat Whernside 

0° 

• 2' 

5"D. 


1" 

Pendle HiU 

0 

19 

48 

.1^ 

15 

Dod Fell 

0 

5 

5 


4*5 

Berkin 

0 

20 

50 


0 

Whaw Fell 

2 

50 

55 


15 

Blea Moor 

1 

38 

45 

+ 

6 

The Calf 

0 

3 

22*5 

•IMI 

1 

Lovely Seat 

0 

3 

7*5 

— 

7*5 

Bow Fell 

6 

6 

43 E. 

+ 

3*5 

Wildboar Fell 

0 

6 

35 

+ 13*5 

Wildljoar FeU 

0 

6 

52 

+ 

3 

Cotter Fell 

0 

5 

5 

+ 

1 

Shunnor Fell 

0 

9 

6 

+ 10 

Pen-y-gent,Wall 

0 

1 

30 

+ 

1 

Ingleborough 

\^emside 

0 

0 

9 

26 

20 

25 

+ 

+ 

5 

6 

Colm 

0 

2 

12*5 

+ 

6 


Feet. 


16-lL. 

205*7 

371*6 

__44^6 

14*5H 

5*7 

20*5 

J 119*6 

122*4 

143*0 

76*6 

170*5 

209*0 

48*4 


At Petiry~gent. 

Height of Eye above the Wall 9 inches. 


July 11, II >'35'" 
1827. 14 50 

11 55 

12 30 
14 5 

13 40 

13 55 

11 50 

12 10 
12 16 
12 35 

12 45 

14 55 

13 45 

14 35 

14 30 
14 40 


Ingleborough 
Ingleborough 
Whernside 
Wildboar Fell 
Wildboar Fell 
Cotter Fell 
Shuiuior Fell 
Colm 
Bow Fell 
NoughtberryH; 
Blea Moor 
iThe Calf 
The Calf 
Lovely Seat 
PenbillfWens- > 
leydale) j 


0° 6'52"E. 

+ 8*5 


0 6 50 

+ 7 

j- 91*7H. 

0 7 17 

+ 5 

131*0 

0 4 52*5D. 

— 6 


0 5 5 

“11 

>■ 47*6 

0 5 37*5 

“21 

47*8 

0 3 12*5 

-12 

69*1 

0 6 20 

- 4*5 

30*0L. 

0 8 12 

-12 

53*7 

0 9 6 

+ 6 

76*6 

0 51 27*5 

- 8 

520*2 

0 9 12*5 

- 1 


0 9 25 

- 9rS 

> 53*5 

0 8 52*5 

- 8 

65*9 

0 27 5 

-13 


0 2 4$ 

r-11 


0 2'48 

t-15 



At 
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Ai Dod Felk 


Height of Eye 4 feet. Feet. 


Aug.26,15‘‘3d“ 
1827. 13 40 

GreatWhernside 
Wildboar Fell 

0° 1'J5"E. 
0 3 55 

+ 16" 
+ 20 

1S9-0H. 

13 55 

Cotter Fell 

0 3 40 

+ 20 

142*6 

14 5 

Shunnor Fell 

0 9 10 

+22 

162*1 

14 25 

Noughtberry Hillj 

0 0 20 

+ 22*5 

16*1 

14 40 

Colm 1 

0 0 40 

+ 18*5 

66*4 

14 45 

Whemside 

0 18 28 

+20*5 

224*7 

15 5 

jlngleborough 
Pen-y-gent, Wall 

0 9 15 

+ 26 

186*2 

15 20 

0 5 IS 

+23*5 

95*0 

14 15 

Lovely Seat 

0 1 25 D. 

-23*5 

24*9 

14 20 

Bow Fell 

0 0 35 

-22 

39*5 

14 35 

Berkin 

0 16’ 7 

-20*5 

186*^. 

15 10 

Blea Moor 

1 6 40 

-21 

429*2 

15 SO 

Penhill{ Wens- > 
leydale) $ 

0 25 0 

-16 



Caladation of the mean differences of Level of the Stations. 


Whemside above Ingleborough. 

Feet. 

By reciprocal observation 41*2 
By obs. from Pen-y-gent 39*3 

. . . — Nougntberry 38*5 

-Dod 38*5 

Ar. mean 39*4; cor. mean 39*8 

Ingleborough abovePen~y^ 
gent, Wall. 

By reciprocal obs. 91*7 
By obs. from Whemside 89*8 
—— — —— Noughtberry93*9 
-Dod 91*2 

Arithm. and corr. mean 91 *7 


Ingleborough above Dod Fell. 

Feet. 

By reciprocal obs. 186*2 
By obs. from Whemside 183*5 
-Noughtberryl86*6 

— . — Pen-y-gent 186*7 

Ar.meanl85*8; cor.meanl8S*7 

Whemside above Pen-y- 
gent. 

By redprocal obs. 131*0 
By obs. from Inglebro’. 132*9 
—— Dod Fell 129*7 

— . Noughtberry 132*4 

Ar.meanl31*Sj cor,meanl31*4 


Imleboromh above Nought- 
berry HiU. 

By reciprocal obs. , 170*5 
By obs. from Whemsidel67'8 

——;-:— Pen-y-gent 168*3 

-Dod Fell 170*1 


Ar. meanl69*2; cor.meaiil08*9 


Whemside above Nought- 
berry HUlf 

By reciprocal obs. 209*0 
By obs. frpm Inglebro’ 211*7 
———— Een-;^gent207*6 
-—Dod Fell 208*6 

Ar. mean209*2; cor.mean2d9‘ 1 
Whemside 



Heightsc^theHiUs of Dentine, in Yoi'kshire^ 201 

Whermide ahooe Dod Fell, Nougkthenry Hill above Dod 

Feet. Fell. Feet. 

By reciprocal observation224!*7 1 By reciprocal observation 16*1 
By obs. from Inglebro’ 227*4 j By obs. from Ingleboroughl 5*7 

"— -Noughtberry225*l i _!!—■ ‘Whernside 15*7 

- ■ --Pen-y-gent 226*01-Pen-y-gent 18*4> 

Ar.mean225*8; cor.mean225*6' Ar. mean 16*5; cor. mean 16*3 

I 

I 

Pen-y~gentf Wall, above Dod 
Fell. ! 

By obs. from Dod Fell 95*0 

-Ingleborough94*5' 

-Whernside 93*7 

-Nouglitberry 92*7 

Ar. mean 94*0; cor. mean 94*1 


Heights of the Stations above the Irish Sea at low water. 

Feet. 

Ingleborough*. 2374*6 

A^ernside . 2414*4 Feet. 

Pen-y-gent, Wall. 2283*0 (ground 2277*0). 

Noughtberry Hill. 2205*5 

Dod Fellf. 2188*9 

CalciUaiion of the Height of Whaw Fell. 

Feet. 

By obs. from Nogghtberry Hill ... 1833*9 

-Whernside . 1832*2 Feet. 

——> Cor.meanl833*6 

By obs. at Whaw Fell of Whernside 1835*0 

■ —-Inglebro’ 1836*7 

—-Pent-v-gent 1831*8 

. - . • '-Noughtberry1832*9 

-Dod Fell 1832*1 

■ Cor. meanl833*4 

Height of Whaw Fell. 1833*5 

In the following table are given for each hill its height as 
determined from the stations at the head of the column;—the 
claims to accuracy of the diderent values of the altitude being 
considered in the calculation of the mean to be recvprocaUy as 

* See Phil. Mag. for 1823. 

t Observations made some years from hills chiefly in Wharfdale, gave^ 
Whemdde 2412; Pen-y-gent, Wall 2281*4; Dod Fell 2189*8 feet. 

* New Series. Vol. 3. No. 15. Mar, 1828. 2 D the 
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the distance of the station to the hill. The last column con¬ 
tains the heights deduced from the observations atWhaw Fell. 


Hills. 

Ji • 

0 - £ 
>.oS . 

M r - 
60 53 E 
•53 c 

S 

JS 

SP 

IS 

0 

ta 

0 

Si 

S 

To 

gj 

Pen-y-gent. 

Noughtberry. 

Dod Fell. 

Corrected 

Mean Height. 

Height by 
Observations 
from Whaw 
Fell. 


Keet. 

IVut. 

Fpot. 

Feet. 

Feet. 

Feet. 

Feet 

Shunnor Fell 

2350-2 

2347-4 

2352-1 




2347-2 

Cotter Fell... 




2327-9 

2331-5 



WildboarFell 

2322-4 


2330-6 

Pi 

PI 

S'' w 


Cnlm. 

2251-1 

2252-0 

22530 



* - SB 


Bow Fell. 

2222-7 

2226-2 

2229.3 

Jr i 

p i 

II ^ 

2222-3 

The Calf. 

2217-5 


2229-6 


** *• 

** 


Lovely Seat... 

2216-8 

2211-8 

2217-1 

2211-2 

2213-8 

11 hE 

2210-6 

Graygreth ... 

2058-2 

2060-3 




* 1 


Bear’s Head 







2017-5 

Rerkin.. 


iqQ»'l 

HHH 

1999-8 

2002*7 

2000-0 

1999-1 

Ten End. 


MM 


MM 


1915-9- 

Ryssell. 


PPPH 





1822-8 









Snays Fell ... 







1782-0 

Blea Moor ... 


1759-7 

1762-8 

1759-9 

1759-7 

1760-3 

1758-7 

Mean error... 

-1-5 

-0-9 

+ 3-2 

-0-8 

+ 1-6 


m 

Mean distance 

43,892 

49,632 



44,745 


32,930 


At the Bear’s Head the apparent elevation of Dod Fell, 
measured by the 4-inch theodolite, was 43' 18", whence the 
altitude of the former would be 2021 feet. At Ten End the 
Bear’s Head was elevated 40' 9", giving 1911 feet for the height 
of Ten End. The heights of Ryssell and Snays Fell are as 
yet unconfirmed. 

When the rae/in error of a number of heights determined 
from any particular station is considerable, it would appear to 
argue that the altitude of the station had been assumed in ex¬ 
cess or defect according to the sign and by the amount of the 
error. But if the mean distance of the several hills to the 
station should greatly exceed the mean of their distances to 
the other stations, the error, as in the case of Pen-y-gent, may 
with greater probability be attributed to a false estimate of the 

refraction. Had we made use of minus a smaller quantity 

than 18", the discrepancies would have disappeared. 


On 
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On another occasion 1 shall beg to add the results of a few 
barometrical measurements, and furnish some geological no¬ 
tices. 

Leeds, Dec. 26 ,1827. John Nixon. 


XXXII. On an Apparent Violation of the La'w of Continuity, 
By P. M. Rogkt, M.D. F.R.S.* 

(Concluded from p. 121.] 

^r'HE severest test to which the validity of this mode of 
reasoning can be put, is to apply it to tlie purely mathc- 
matiail relations of space and quantity, to which, if the law 
of continuity have any necessary existence in the nature of 
things, it ought to apply with the greatest rigour. We find, 
accordingly, that all the changes of magnitude in those quan¬ 
tities of which the value is dependent on that of certain other 
(juantitics, accompany corresponding changes in these latter 
quantities in a manner strictly conformable with the law of 
continuity. The same exact correspondence also obtains 
with regard to the geometric relations of space, such as lines, 
angles, surfaces and volumes. Thus, all the trigonometrical 
lines which are functions of the arcs of circles, undergo regu¬ 
lar and continuous changes, corresponding to the regular and 
continuous increase or diminution of the arcs to which they 
arc related. Some, as the sine and cosine, pass from every 
intermediate magnitude between nothing and a certain limit, 
which they do not exceed, but to which, when the arc in¬ 
creases uniformly, their last approximations are made witli 
extreme slowness. Arrived at that limit, they again begin to 
decrease; but at first with extreme slowness, like bodies that 
are set in motion, from a state of rest, by the action of a 
moving force. Their progress of diminution is by degrees 
accelerated; and is again retarded only when they ore pre¬ 
paring, as it were, to undergo some other change. By die 
time fiiey arrive at any of their states, either of maximum or 
minimum, their rate or velocities of increase or diminution 
have gradually been extinguished, and reduced to nothing. 
Some of these lines, as the tangent for example, have no b- 


* The former portion of this article was inadvertently reprinted in our 
last Number, without having been previously submitted to the author; in 
consequence of which, several inaccuracies in the original (now noticed in 
p. 206,) were left uncorrected; and the division having been made itt an im¬ 
proper place, the last paragraph of the former portion is here repeated.— 
Euit. 

mils 
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mits to llieir increase of magnitude, and pass through every 
possible linear dimension from nothing to infinity, while esti¬ 
mated in one certain direction, characterized by the positive 
sign. From positive infinity, the transition is made at once 
to negative infinity, and the subsequent changes consequent 
upon the further enlargement of the arc, consist in the gra¬ 
dual diminution of the negative tangent; that is, of the line 
estimated in a direction opposite to that which was assumed 
as the measure of the original, or positive tangent. This ne¬ 
gative tangent passes again, by the continuation of the same 
process, into the primitive tangent, after having been again 
reduced to nothing. 

By considering, in like manner, the generation and the 
course of curves of every kind, whether produced by the in¬ 
tersection of lines, moving according to certain laws, or of 
points whose motions ai'e limited to certain conditions with 
relation to other lines or curves, we shall find that the same 
law of continuity obtains, both with respect to the changes of 
magnitude and the changes of direction. No mathematical 
quantity changes from positive to negative, or from negative 
to positive, wimout either becoming infinite, or being reduced 
to nothing; and it passes through every possible intermediate 
degree of magnitude, in its progress from the one to the other. 
The change from increase to diminution, or the reverse, is 
never abruptly made; but is always effected by a transition 
through a condition of momentary quiescence, which is the 
limit of opposite kinds of changes, and at which instant no 
actual change takes place. 

Such being the universal law which is observed by lines 
generated according to any given geometric conditions, we 
should naturaUy be led, from analogy, to expect that the mo¬ 
tions of points, having certain geometric relations to given 
curves, would also be governed by the same law. Let us 
take, for example, a smml portion of any curve. This poition 
will have, what is termed, a certain radius of curvature, and 
the furthest extremity of this radius will be the centre of cur¬ 
vature. In proportion as the curvature is diminished, this 
radius will increase in length; and the ccmtre of curvature 
will be removed to a greater distance. Its motion during this 
gradual change will be along a right line, perpendicular to 
the tangent of the curve at the point of contact As the curve 
in the change we are supposing it to undergo, approaches 
more and more to a straight line, the centre will recede with 
great rapidity; till at length, when all curvature is lost, it 
may be regarded as removed to an infinite distance; and at 

this 
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this precise mom^ it is indifferent whether we conader it 
as existing on the one side or, the other of the tangent, with 
which the curve has now coalesced. But we may suppose 
the same power, whatever it be^ which has dffected this gra¬ 
dual chan^ of curvature, to continue its operation still fur¬ 
ther. A cui'vature in the opposite direction will now take 
place, and the centre of this curvature will be found on the 
opposite side to that in which it had at first been situated. 
Its motion, in proportion as the curve continues to follow the 
same uniform progress of diange, will approadi the line from 
a distance infinitdy negative. All these successive changes 
of position in the centre of curvature are perfectly similar to 
those of the extremity of the tangent, during the increase of 
the arc of .a circle from nothing to the entire circumference 
of the circle; and are, in both cases, perfectly accordant with 
the law of ^ometric continuity. 

A case, however, has occurred to me, in which this appa¬ 
rently universal and necessary law seems to be directly vio¬ 
lated. Let the ellipse ADBL be the curve which is to be sub¬ 
jected to the operation of the cause, tending, as in the former 
instance, to diminish its curvature; and let us trace the 
successive changes which will 
thereby be occasioned in the 
position of the two foci, F, f. 

A compressing force, for ex¬ 
ample, is applied in the direc¬ 
tion of the transverse diame¬ 
ter, AC, BC; or, what will 
produce tlie same effect, a I 
stretching force is applied in 
the direction of the conju- 
^te, or shortest diameter, 

CD, CE. By the action of 
either of these forces, the 
form of the ellipse will be 
brought nearer to that of a 
circle, till it at length becomes a perfect circle, represented by 
the dotted circumference. But it assumes this form only for 
an instant, being merely the passage to another series of 
ellipses, which, taking their rise from this circle, at first differ 
but insensibly frmn it; but afterwards gradually assume every 
possible degree of compression, until they are ultimately re-' 
duced to a straight line at right angles with the transverse 
diameter of the first set of ellipses. The former represei^ 
circles that are elongated, the latter circles that are compressed 
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ill one particular direction; the two pass into each otlier by 
a continuous series, of which the perfect circle is merely a term 
of transition. 

I<et us now attend to the changes of position in the foci, 
corresponding to these transitions. During the gradual change 
of the first ellipse into the circle, the foci F, f, move along 
the diameter AB, approach nearer and nearer to the centre 
of the figure C, until they both coalesce in the centre. In 
the next series of changes, we find them again separating 
from each other; but instead of moving in the same line as 
before, we observe them starting offi each in a new direction, 
CP and CO, precisely at right angles to their former lines of 
motion, AC and BC; and this change of direction is made 
abruptly, per saltum^ and by an angular motion. Are not 
these chiinges direct violations of the law of continuity ? 

As the question which I have now proposed may be thought 
deserving the attention of such of your philosophical readers 
as are stimulated by the appearance of paradox to renewed 
investigation; and as the attempts to solve it may give occa¬ 
sion to the exercise of ingenuity, I shall abstain from suggest¬ 
ing the considerations which might, perhaps, enable us to 
explain this apparent anomaly, consistently with the univer¬ 
sality of the law of continuity. 

Bernard-street, Russell-sqiiare, P. M. RoGET. 

November I, ]8£5. 


Errata in the last Number. 

Page 118 line /or “ operations,” read “ operation.” 

—— Ms — 2li, for “ greatest,” read “ gentlest." 

-119 — .*1. for “ to,” read “ with.” 

-119 — JJ-,ybr “ rectilincous.” rr«d “ rectilineal.” 

•-120 — 2G,ybr “ course pending,” read** corresponding.” 


XXXIII. Additional Discussion respecting the Ellipticity of 
the Earth as determined by Experiments made mth the Pen¬ 
dulum, By J. IvoiiY, Esq. M.A, F.li.S,* 

TN deducing the figure of the earth from the observed 
lengths of the peiidulum, I have always thought it neces¬ 
sary to leave out a few of the experiments that were incon¬ 
sistent widi the rest. The inconsistency is proved by com- 
{xiring the pendulums on the same parallel, or nearly on the 
■same [parallel; in w'hich latter case a small correction must be 
made for the difference of latitude. It is evident that, if the 

* Communicated by the Author. 


pendulums 
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pendulums when thus compared are excessively irregular, we 
never can deduce from them, any mode of investigation 
whatever, any conclusion respecting the' figure of the earth, 
in which much confidence can be placed. On this ground I 
always rejected such of the experiments as were irreconcile- 
able with the rest; and I thought this proceeding the more 
justifiable, both because the experiments set aside were al¬ 
ways very few in comparison of the whole number, and be¬ 
cause those that remained were brought within the compass 
of inequality to be expected in experimental quantities. The 
results obtained on this principle, are already before the 
public, and therefore need not be particularly mentioned. 
My present intention is to solve the problem, by taking in all 
the 40 experiments we at present possess, in the expectation, 
that by this means some light will be thrown on this subject, 
although my former mode of solution still appears to be 
founded on sound principles. 

In ortler to abridge, I shall begin with laying down the 
general formulas of the mode of solution 1 follow. Put 39 + 8 
for the pendulum in English inches at any station ; X, for the 
latitude; 39 + A, for the equatorial pendulum; andfor the 
difference between the pendulums at the pole and the equator: 
then A + y siu« X = 8. 

Further, let G = 2 (8), 

II = I(sin®x), 

K = 2 (sin'* x), 

the sums being extended to all the stations of which the 
number is n: then, by taking the sum of all the like equa¬ 
tions at the n stations, we get. 


A 



(A) 


Next, a being an approximate value of A, find an approxi¬ 
mate value of\^ namely 6, by substituting a for A in Equat. 
(A); or, if b be an approximate value oif find, by means of 
the same e(|uation, a corresponding value of A, namely a: 
then, if we put, A = a + s 

/ = * + T, 


we shall have. 


s + 



(B) 


^ain; Multiply all the terms of the first equation by the 
coefficient of f: then 

A sin® X + y* sin* X = 8 sin® X ; 
and, by substituting the values of A and f 

s sin* X + T sin* X = sin® x (8 — a — sin* X); 


and. 
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and, by adding tlie like equations at all die stations, 

H f + K T = 2 ^sin* A (S — o — ft sin* x)^; 
and, by exterminating 

(K- ”*)T = 2(sin*x(8-a-ftsin*x)). (C) 

If sin* X had exactly the same value at all the stations, the 
coefficient of t in this last formula would be evanescent. In 
reality this can never be the case: but if all the stations were 
in higher latitudes than 45°, the coefficient would be so small 
that a minute variation in the sum on the right-hand side, 
would produce a great alteration in the values of s and r; 
and, considering the uncertainty of the experimental errors, 
tl^e problem would be in a great degree indeterminate. Were 
we in possession of no other experiments than those north of 
Formenlera, the figure of the earth would be very ill deter¬ 
mined ; because all the pendulums might be sufficiently well 
represented at the same time that the equatorial pendulum is 
made to undergo considerable variations. The practical so¬ 
lution of this problem requires many accurate experiments 
between the tropics for finding the exact length of the equa¬ 
torial pendulum; and likewise many experiments from the 
tropics to the poles for ascertaining the value of the other 
element f with the requisite precision. 

Now laking all the 40 experiments in the table of my 
former paper, I have found, 

G = 3*91529 
H = 16*25069 
K = 10*47158: 

hence, n being 40, by equat. (A) 

A + *40627/ = *09788. 

In order to find an approximate value of A, the six ano¬ 
malous experiments must be reduced to the equator on the 
same supposition as before; namely, f = *205 : Then 


Galapagos . 

A 

Ascension. 


St. Thomas. 

.*02073 

Guam. 


Mowi. 


Isle of France .... 


Sum .... 



9 equatorial values of A in ray former paper *11967 mean ' 

ls)-2«)77(-0i60S 

By 
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By substituting *01605 for A iii the foregoing equation, we 
get/= •aoi^-l. We now have, 

a = *01605, A = a + s, 

b = *2014, . / = 5 + t: 

and the equations (B) and (C) will give us, 

s + *40627 T = 0 

3*869 T = (sin* A (8 — a — 5 sin* A)). 

Computing now the sum on the right-haud side of the last 
equation, which sum consists of 40 terms, we shall find, 

3*869 T = + *00307; 

wherefore, t =? + *00079; s = —*00032; 

/= *2022; A = *01573: 

And we hence obtain this general formula for the length of 

the pendulum, viz. I — 39*01573 + *2022 sin* A, 

*2022 1 
ellipticity = *00865 - — 5 ^ = *00346 

This result coincides almost exactly with what Captain Sa¬ 
bine has deduced from his experiments. W^e have next to 
examine, how the formula agrees with the phaenomena. Be¬ 
ginning with the six anomalous stations, there is still an ex¬ 
cess of gravity at them all, as will appear by the following 
errors which must be applied to the observed pendulums to 
make them equal to the calculated lengths; viz. 


Galapagos .—*00144 Guam.—*00355 

St. Thomas —*00500 Mowi.—*00599 


Ascension..—*00427 f Isle of France —*00746. 

The error at Galapagos is now very small, and, in all pro¬ 
bability, smaller than the actual error of observation. At the 
other nve stations the excesses of gravity are still great; and, 
with respect to the like errors in my table, th^ appear to be 
reduced nearly in the proportion of 3 to 4. but if some ad¬ 
vantage be gained at the anomalous stations, there is a disad¬ 
vantage at ml the other stations within 50° of the equator on 
either side. Within these limits all the observed pendulums 
are uniformly short of the calculated ones, except at Port 
Jackson and Jamaica, where there is a very small difference 
of an opposite kind, which may be neglected; and even, with 
respect to these two stations, there is great reason to think 
that the observed ^ndulums ate both too long. Nor are 
the d^ciencies trifling, as will appear by the folfowing list of 
New Series. Vol. 3. No. 15. March 1828. 2 E errors. 





210 


Mr, Herapath on the Failure Lagrange’s 


errors, which must be applied to the observed pendulums to 
make them equal to the calculated lengths: 

errors. errors, 


Paramatta. -J- *00212 
Rio Janeiro + *00266 

Bahia.+ *00161 

Maranham. + *00399 
Rawak .... + *00094 
Trinidad .. + *00376 


Madras .... + *00269 
San Bias .. + *00418 
Figeac ..., + *00224 
Bourdeaux + *00323 
Clermont.. + *00148 
Paris.+ *00103 


About 50° of latitude all the formulas very nearly agree with 
one another, and with observation. In receding more from 
the equator, the pendulums are shorter in the formula we are 
considering, than in the others; but the effect of this is not very 
perceptible except at the highest latitudes. At Port Bowen 
and Spitsbergen, the errors are —*00239 and —*00302. 

It appears then that, by lengthening the equatorial pendu- 
lum, we approach a little nearer to the anomalous experi¬ 
ments, and recede from all the rest within 50° of the equator. 
The foregoing investigation proves that all the 40 observed 
pendulums can never be represented, without great discre¬ 
pancies, by any one ellipticity. In my last formula all the 
pendulums, except the five anomalous ones, are placed on 
one and the same surface within the limits of the errors of 
observation. But no one pendulum within 50° of the equator 
answers to its proper plaCe in the surface of which the ellip¬ 
ticity is ~ * This surface is merely an imaginary mean, the 

offspring of calculation. It can have nothing to do with what 
is called local attraction: for it makes an excess of gravity at 
five particular stations, and, as far as experience enables us 
to pronounce, a defect of gravity every where else within the 
limits mentioned. 

Feb. 14. J. Ivory. 


XXXIV. Failw'e of Lagrange’s Method of integrating Linear 
•with Constant Coefficients*, By John Herapath, JSsy.f 

TF we suppose the roots r, Tj, of the equation 
r»-i-Ar*+Br+Cxs0 

« Uihoulii have been mentioned in my last paper, that the constants in 
(18) are not precisely the same as in (17> except the first two. In the other 
terms several factors in the denominators were suppressed and understood 
in the constants, for brevity and ease of printing.' 
f Communicated by the Author. 
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to be all equal, the three equations of condition, p, 23, which 
are asserted, p. 96, to give the “ complete integral ” of 





+. = X 


(a) 


by Lagrange’s metliod will become 


+ dp, + dp,} = X 

dp + dp, ^ dp, =0 
dp dp^+ dp, = 0, 

giving obviously X =0. That is, the equations of condition, 
which are said to furnish the « complete integral ” of (a), and 
which therefore ought to give all cases of the integral without 
lirniting the value of X, fix in the above instance the value of 
this indefinite function to zero. 

Any candid mind would not need a more decided proof of 
absurdity in the principles of Lagrange’s method than the 
above; but as some may think it deming a little too s umm arily 
with a process which has obtained so much celebrity, and may 
prefer an instance of failure in result to a theoretical exposi¬ 
tion of absurdity in principle, I submit the following, taken 
not from any investigation of mine, but copied from a pro¬ 
fessed advocate of Lagrange in the last Number of this vo¬ 
lume. We are informed, p. 96, that the « complete intefffal” 
of (a) is re 




(b) 


’•-’‘a-’••-'•2 

Now this being the “ complete integral,” must give the 
value of y whatever values be assigned to r, r„ r, and X. 
Putting for simplicity X = 0, and then supposing r ss r, the 
above equation becomes 


y 


r* c-c, 


+ 


c e 




0 x{r-r,) 

that is, the value of y is infinite unless the arbitrary constants 
c, c, are equal, or certain functions of r, r,. But c, c, being 
in the strict sense of the word “ arbitrary constant^” are not 
necessarily functions of x or r, r,; and therefore the infinite 
value of y remains. W^e however know from other principles 
that y may be finite. 


E2 


Lest 
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Lest it be supposed that the failure of Lagrange’s method 
may be remedied by putting the pretended ** complete inte- 

§ ral ” under the form of our (17)} so as to take away the zero 
ivisorS} and thus bring out the complete solution: 1 shall now 
examine this point. For the sake of simplicity 1 will take an 
equation of the second order only, the lowest to which La- 

B ’s method can be fairly applied; and which from its 
^ but two roots, and therefore but one difference between 
themj'^is peculiarly adapted to exhibit perspicuously the justice 
or injustice of our observations. 

If r, Ti be the roots of the equivalent algebraic equation, the 
“ complete integral ” is 

ce’■* - c. eXr “’■'rfx-e ‘d. 

r — r| ■ 

And if we put X = 0 


» = ‘jllzi'Cl = + c,"f 

^ r-r, 

must be die “ complete integral ” of 

+ = 0 . 


dxT dx 


But when r = r, the latter expression for the “ complete in¬ 
tegral ” is 

y = {c + c,)jre"^ 

which is evidently not the “ complete'integral,” were it only 
that c + c, makes but one arbitrary constant. The integral 
by our formula (17) is 

y = {Ci-¥ cx\ e’’* 
in which two arbitrary constants appear. 

J. Herapath. 


P.S. Since writing the above, 1 have examined with more 
attention Lagrange’s method, and 1 find that the solution (b), 
which is professed to be taken from Lacroix’s great work, as 
the “ complete integral ” by Lagrange’s method, is not strictly 
the integral which this method gives. The result of La¬ 
grange’s contains less of absurdity than the above, but never- 
dieless fails to give the complete solution. I have not found 
where Lagrange published his method, nor what examples of 
it he gave. If that of Lacroix be one, it is a curious circum¬ 
stance tbat he should fail both in method and deduction. 
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XXXV. On Systems and Methods in Natural History. , J5« 

J. E. B 1 CHEN. 0 , Esq., F.B.S*, Sec. L*S., ^c.* 

f PROPOSE to myself on the present occasion to make 
^ some observations on Sj^stems and Methods in Natural 
History; a subject of great importance at all times, but more 
especially so at present, when new views of arrangement and 
nomenclature are proposed, and to some extent adopted. Let 
me not be understood, however, in the general observations 
which follow, to be opposed to any particular system; my ob¬ 
ject being to discuss the first principles of arrangement, and 
to leave others to judge how far they are applicable to the views 
adopted by any individual systematist. 

It has appeared to .me that the difficulties of the subject 
have not been duly appreciated; and the time cannot be un- 
prohtably occupied, if 1 accomplish no more than to enable us 
to estimate them. It might even be suspected, from the readi¬ 
ness with which new systems are adopted, that they have a 
peculiar attraction for ardent minds; as it has not unfrequendy 
happened that young naturalists have found themselves pre¬ 
maturely embarrassed m a subject, which of all others requires 
not only an extensive acquaintance with the operations of the 
human mind, but long experience and various practice. The 
line of argument 1 propose to employ, must necessarily be 
somewhat abstract; yet I hope I shall be borne with, since 
the practical naturalist could make no accumulations to his 
science, and all his particulars would stand unconnected and 
discrepant throughout, without the aid of abstract reasoning. 
Besides, 1 am anxious to engage the attention of persons ac¬ 
customed to turn their observations to the operations of the 
human mind, and to the instruments which it employs'to per¬ 
form its labours; feeling assured that, by obtaining the co¬ 
operation of this class of philosophers, we shall have great 
light thrown upon our subject; and that it will be one nleans 
of attracting the notice of those who delight in a large a'nd li¬ 
beral treatment of science. V^hile they impart to us a philo¬ 
sophical solidity, in which I am apprehensive we are wanting, 
we may hope to communicate to them a reciprocal benefit, in 
some of those graces and charms to be derived from the study 
of Nature, and in which perhaps they may be deficient. 

Without undervaluing the stud^ of species, upon which a 
great deal of our knowledge is built, it cannot be denied that 
naturalists in g^eNd have been too often content with assign¬ 
ing them names, and a place in the systems they have adopted; 

* Prom the Transactions of the Linnean Society, vol. xv. Part ii. p. 471. 

and 
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and this they have done without having an ulterior view to 
their. structure and functions, and the relations subsisting 
amongst them. Much less have they kept in view the end of 
generalizing the particulars they are accumulating; but they 
continue to heap together a ** rudis indigestaque moles,” untd 
they are actually overwhelmed by their materials. To build 
up science skilrally, the combination should go on with the 
collecting, or the superstructure will exhibit neither use nor 
beauty. 

Mr. Roscoe has clearly illustrated,’the comparative merits of 
the artificial and natural arrangements in Botany in a former 
volume of the Transactions *; and has satisfactorily proved, 
in my estimation, that however admirable and comprehensive 
the system of Jussieu may be, yet it ought not to supersede the 
use of the Linnaean arrangement The two great masters of 
botanical science propose different ends, and ought not to be 
regarded as rivals. The President of this Society has also 
constantly pressed upon the attention of the student the same 
important fact. 

In some respects it is not to be regretted that the absolute 
sway which the name of Linnaeus has had among English na¬ 
turalists is somewhat abated: for although authority is an ex¬ 
tremely useful bond of union, and has in this instance esta¬ 
blished among us a nomenclature which nothing short of ho¬ 
mage to the founder could probably have made current, yet it 
has brought with it the ordinary evils attendant upon great 
names. The range of the pupil has been limited by that of 
the m^ter; and it has been considered a species of hetero- 
. doxy to dissent from the established opinions. The danger 
to be now apprehended is, that those who adopt other arrange¬ 
ments will forget the advantages to be derived from what is 
old, in their love of that which is new. 

In addition to the remarks made by Mr. Roscoe and the 
President, 1 would beg leave to suggest to those who adopt 
new systems,—and in adopting them think it advisable to break 
up the old orders and genera into many new ones,—that the 
artificial and natural systems aim at two very distinct objects, 
which are in some measure incompatible with each other. The 
one is to make us acquainted with individuals: and the other, 
founded upon an acquaintance with individuals, to combine 
them according to their characters, so as to abridge the la¬ 
bour of reasoning, and to enable us to ascend fi'om particular 
to general truths. 

Ih order to assist us in these investigations, we employ cer- 
tidn wdrds in a'peculiar sense* Thus 'the word Species, when 
* Trans. Linn. Soc. vol. xi. p. 50. 
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used by naturalists, has a more confin^ signification than the 
same word, when employed in scholastic language. We have 
agreed that a species shall be that distinct form originally so 
created, and producing by certain laws of generation others 
like itself: whereas all that logicians have meant, is a number 
of objects bearing a certain resemblance to one another, and 
on that account denominated by a single appellation, which 
may be employed to express any one oi them. This term is 
the creature of art, to help us up the first step of generaliza¬ 
tion. By its assistance we propose to reason upon all the in¬ 
dividuals conforming to the law we have laid down, as safely as 
we can do of any one of them. There is this inconvenience at¬ 
tending the use of it by naturalists, that it assumes as a fact, that 
which in the present state of science is in many cases a fit sub¬ 
ject of inquiry; namely, that species, according to our definition, 
do exist throughout nature. It is too convenient a term to be 
dispensed with, even as an assumption; only care should be 
taken that we do not accept the abstract term for the fact. 

It might, for instance, be proposed as a legitimate question, 
whether the species of some familiar genera, such as JRosa, 
Rubus, Sa^ijragaf do not run into one another by impercepti¬ 
ble shades, unappreciable by human sense, in the same man¬ 
ner as certain genera melt and intermingle their characters, so 
as to render it impossible to circumscribe them. Indeed, the 
extent to which species-making has been carried in modern 
times, almost leads to this conclusion. Visible and palpable 
distinctions are in many cases no longer relied on; and there 
are many acute naturalists, who, without bringing the subject 
to the test of experiment, are content to rely on those empi¬ 
rical characters, which can only be perceived by long and fa¬ 
miliar ex|)erience, and cannot be described by words. ^ The 
truth is, that all sensible objects have characters which leave 
impressions upon the mind, without our being capable of em¬ 
bodying them in language. We are all aware of this when 
we speak of tastes, and tints, and the countenances of our 
friends. Every-body perceives them, yet nobody can com¬ 
municate to his neighbour his perception of their differences. 
Thus botanists speak of certain species of plants differing in 
appearance, habit, touch, &c.; by which they often mean that 
they have some indescribable peculiarities about them, which 
point them out to the practised observer as distinct. A OTeat 
number of such species may be detected in every modem Flora 
(ff a well investigated country ; but whether they deserve to be 
ranked among uose which are capable of definitimi, is a ques¬ 
tion of great doubt:—that the practice is an inconvenience, 
none will deny; and if it be much longer continued, will in¬ 
volve 
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volve in inestricable difficulty all our well known species, make 
us dependent upon empirical and traditional evidence for our 
acquaintance with them, and render it impossible to derive in¬ 
struction from books. In such cases the assumed law ought 
to; be brought to the test of experiment, or the species should 
be rejected. 

Many of our cultivated plants also tend to invalidate the 
law. Who can refer our cerealia and esculent vegetables, in 
many instances, to their true types ? and how few of our old 
flowers are there, of which the astutest botanist can trace the 
origin! Domesticated animals aflbrd a still more striking 
example; and man himself furnishes the most difficult pro¬ 
blem of all. 

These remarks and examples are, I apprehend, sufficient to 
show bow difficult it is to adopt the term in its strict accepta¬ 
tion ; and that however precisely the naturalist has attempted 
to employ it, he has not succeeded to the extent he has pro¬ 
posed;- and that it can only be taken as correct in a vague 
and general sense, and as a convenient abstraction to relieve 
him at the first step from the necessity of becoming acquainted 
with every individual. 

The next term of importance to the naturalist upon which 
the accuracy of his reasoning depends, is that division of his 
system which he denominates a Genus, This is an assemblage 
of individuals agreeing also in some common characters; but, 
unlike the word species, it is not previously defined. Thus 
much indeed has been thought requisite; that in botany these 
common characters should be taken from the ports of fructi¬ 
fication, and in zoology from such parts as are indicative of 
structure and habits. ** A gmms should furnish a character, 
not a character form a genus.” Wf are not here, os in the 
word species, precluded from inquiry by a previous definition. 
Though both words are terms of generalization, there is the 
same difference between thm, as instruments of reasoning, as 
between a definition and a proposition in geometry. 

The species includes all the characters which are in tlie 
genus, and those likewise which distinguish that species from 
others belonging to the same genus; and the more divisions’ 
we make, as order, family, class, it is intended that the names 
of the lower should become still the more comprehensive in 
their- si^nificatimi, but the less extensive in their application 
to indmdu^s. Naturalists by this invenUon, which is not 
exeluinvdy their own, have it in their power to contemplate 
and reason upon these ^parate characters, with all their conse> 
quances, as it they e^tisted independently of species; as by the 
use i}f .the word species they are enabled to look at their pe-t 
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culiar attributes independently of individuals. This faculty 
of the mind) -which is one of the most curious that belongs to 
it) has given rise in all languages to a multitude of words of 
the same kind as the names of genera in Natural History; 
wordS) which do not express individual existences) but are 
abstractions of qualities and characters belonging to them 

All general reasoning in morality) laW) politics) and even 
mathematics) depends tor its accuracy upon the proper use of 
generic and other abstract terms. In mathematics they admit 
of exact (or I would rather say more exact) previous defini¬ 
tion ; and hence arises the accuracy of deductions the most 
recondite and remote in that science. In the other sciences) 
which are of a speculative and contingent nature, these terms 
are employed not with the same precision, but seem to be the 
result of our necessities, borrowed from sensible objects and 
analogy, and frequently indeed from accidental coincidences. 
They derive their force rather from the character of the mind 
that employs them, than from any exact definition they may 
have received; and it seems impossible to make men use such 
words in a common acceptation. Hence it is, 1 apprehend, that 
knowledge of a speculative kind so soon finds its limits; and 
where at its outset it has promised such glorious results to 
mankind, as long as it floated in general propositions, the same 
subject eludes the grasp of the human faculties when it is at¬ 
tempted to be reduced to .exactness, and leaves something al¬ 
ways to be desired. We are constantly approximating to the 
truth, yet never reaching it. 

It is sometimes asserted, but not correctly, that Natural 
History, by the aid of its terms, partakes of the nature of ma¬ 
thematical truth; or that il lies intermediate between that 
science and speculative knowledge. The situation of the na¬ 
turalist is rather this. He finds himself placed amidst an in¬ 
finite number of unknown particulars; and in order to facili¬ 
tate an acquaintance with them, he at once, without regarding 
individuals with much minuteness, throws together a number 
of them, which he calls a species, according to an assumed 
hypothesis. These he attempts again to combine by certain 
exteimal characters, and calls them a genus. By these means 
he is enabled to contemplate and treat of them, without being 
utterly bewildered in the labyrinth of unarranged individuals. 
Classification is hisjClum Ariadneum. It was but imperfectly 
understood by the ancients; and has enabled the mcmerns to 
arrive at conclusions with much more expedition than th^, 

•, 1 would avoid here, and leave the queption to be decided by the 
reader, after he has consulted Locke and Berkeley, whether we have got 
ideU. Con‘esp6nding- to these abstract terms, of whether they u« mere 
sigBS^ like jt, y, and «, in algebra. 
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and ytrith equal safety. It does that at once which is constantly 
going on in ordinary language,—the modifications of it to ex¬ 
press the classes of external objects. The invention of new 
terms suited to express new ideas in an abridged and com¬ 
pressed form, is a slow process, and in most cases is the re¬ 
sult of convenience. There is no convention to attain the ob¬ 
ject, because nobody can arrest the subtile means that are 
employed. But the naturalist being without terms, or at most 
with so few that they are within his power, attempts to anti¬ 
cipate the slow process usually working in language, and forms 
at once his Instruments of reasoning; and systems and me¬ 
thods can be regarded as no further useful, than as they are 
assimilated to the ordinary process of abridging the labour of 
thought adopted by mankind in other subjects of a like nature. 

Naturalists err greatly who imagine they are employing 
terms possessing some new and distinct properties; whereas all 
they can do is to hold the subjects of natural history together in 
a loose manner by the use of the words species, genus, order, and 
class; thus presenting certain characters to the mind as se¬ 
parate objects of contemplation by means of abstract terms, of 
a similar though somewhat more precise import than those 
which are employed by the rest of mankind in treating general 
subjects. A stricter use may be made of these words by na¬ 
turalists than by metaphysicians, because the business of the 
one is to examine characters and qualities more nicely than 
the subjects entertained by the other will admit of. Never¬ 
theless, the one cannot employ these abstractions as instru¬ 
ments of reasoning in a different sense from the other. There 
is no magic about them in the hands of a naturalist more than 
there is in any of the thousand general terms in the.mouths of 
the vulgar, “ Rose ” and “ Grass ” were generic names be¬ 
fore the flood, and will continue to be so in spite of systems 
and methods. The naturalist has attempted only to carry 
this necessary operation of the mind somewhat further and 
with more precision, and has thus exposed himself to errors, 
which the vulgar have esca'^ed. Thus, although there are but 
two modes of reasoning; namely, by the use of words expres¬ 
sive of an individual and its attributes,’ or by general words 
indicative pf an aggregatipn of individuds with their common 
attributes; yet naturalists have used their terms in a different 
sense, and have invented additional ones, such as order, tribe, 
cohort, family, class, by which they attempt to express with 
more accuracy larger generalizations thaln they would do by 
employing a generic, teto, and as if they could settle the re¬ 
stive ranx of the different groups whose existence they have 
ibsumed. Whereas the truth is, that in many instances a 
Glass may be equivalent to an order or a genus. These dif¬ 
ferent 
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ferent gradations, thus strictly aimed at, are gratuitous assump¬ 
tions with which Nature has nothing to do; and which fre¬ 
quently lead to the establishment of false hypotheses. 

ffo be continued.] 
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The Steam-Engine: comprising an Account of its Invention and Pro¬ 
gressive Improvement^ with ah Investigation its Principles and the 

Proportions of its Parts for Efficiency and Strength ; detailing its 
Apffiication to Navigation^ Minings impeUingMackinerUf Sfc. with 
20 Plates and numerous Wood-cuts. By Thomas 1 redgold, 
Civil Engineer, Member of the Inst, of Cm. En. 8fC. Price 21. 2s. 
4to. Jos. Taylor. 


A BRIEF analysis of the contents of this valuable work will give 
our readers some idea of its utility, as well as of the immense 
degree of labour necessary to collect, arrange, and reduce to their 
elementary principles, the various phaenomena concerned in that 
master-piece of human contrivance, the Steam-engine. In so doing, 
we propose to follow, in some degree, the author’s statement of its 
contents in his Preface; with the addition of many particulars he 
has not noticed in that short summary. 

The work is in sections. The first contains a short history of 
the invention and improvement of the steam-engine, the inventors 
being noticed in the order of the dates of their first essays, com¬ 
mencing with the Marquis of Worcester, and closing with Woolf 
and Oliver Evans : a short sketch is added of the rapid progress of 
the application of steam power; and the section concludes with the 
remark ** that the whole tends to prove that the steam-engine, in 
the highest state of perfection it has yet attained, is entirely of 
British origin. The remark extends to the discovery of physical 
principles, as well as of mechanical combinations. No new princi¬ 
ple, nor no new combination of principles, has yet been derived from 
a foreign source, the most perfect of foreign steam-enginti being 
professedly copied from British ones, and not unfrequently manu¬ 
factured by British workmen.” 

The second section treats of the nature and properties of steam, 
its elastic force, expansive force, and rUotion*; first stating the ge¬ 
neral principles of the equilibrium of heat, the phsenomena attend¬ 
ing a change of state, and a comparison of the best experiments on 
the quantity of heat required to convert bodies into vapour or steam, 
with the necessary formula for the comparison. The elastic force 
is next considered, with the principles which guided the author in 
his choice of a formula for a case where empirical means are neces¬ 
sarily employed: and here we remark for the first time a formula for 
the expansion and expansive force of water, free from the objec¬ 
tion of becoming negative in either high or low temperatures. The 
connection between the boiling point of sea-#ater and the force of 
its steam is treated, and a simple formula for. the force of vapours 
is shown to apply to those from various fluids, with the necessary 
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correctioo of the constants.—The mechanical power of compressed 
gases is examined; and it is inferred,that the steam of water possesses 
greater advantages for use in an engine, than the vapour of any other 
liquid.—Rules arc next given to find the volume the steam of a 
given quantity of water occupies at a given force and temperature; 
the laws of the mixture of steam and air, as in the air-pump of an 
engine; and the laws of the motion of steam in the passages, &c. of 
engines, with the loss by cooling; and a curious inquiry respecting 
the temperature of condensation which affords the maximum of 
useful effect in the old atmospheric engines; illustrated by a re¬ 
ference to Mr.Watt’s experiments, with a model of one. The sec¬ 
tion concludes with the investigation of the formula for the escape 
of steam at safety-valves. 

The third section is on the generation and condensation of steam, 
and the apparatus required; first treating of combustion and com- 
bustibles, with an extensive table to show the relation between the 
heat afforded by bodies, and that which their constituent elements 
would give: then the conditions favourable to the process of com¬ 
bustion are considered, and the quantity of the gaseous products, 
with rules for the supply of air, and size of chimneys. The relation 
between the surface of boiler to be exposed to heat, and the quan¬ 
tity of steam to be generated; and of the capacity of the boiler to 
the effective power of the engine, are also exhibited, and compared 
with practice; and then rules given to fulfil the essential conditions. 
The different species of boilers, fire-places, safety-valves, and other 
apparatus, are then described; and the section closes with the prin¬ 
ciples of condensation, the quantity of water required to produce 
it, and a‘tabular view of the methods that may be used, referring 
to the dates of the first use of them in the steam-engine. 

The fourth section commences with a popular illustration of the 
nature and modes of obtaining the power of steam, and their relative 
advantages; next, proceeding to show how to calculate the utmost 
effect steam can possibly afford to produce rectilinear motion ; and 
afterwards its effect in rotary engines,—showing the loss of effect in 
the latter to be constant, and in some cases very considerable. The 
modes of applying the power of steam are classified, with their com¬ 
binations ; and then the laws which determine the relations of the 
parts for cylinder engines, so as to afford a maximum of useful effect 
with a given quantity of steam ; the capacity of the air-pump, and 
the power lost in working it. 

The fifth section treats of the proportions, pf^wer and constructions 
of noncondensing engines, usually called high-pressure engines, 
showing the causes of loss of power, and the means of estimating the 
quantity of loss; the best proportion for cutting off the stroke when 
the steam acts expansively; and the theory of combined cylinder ex¬ 
pansive engines. 

The six^ section treats of condensing engines. After a general 
view of their nature, and a classification of the methods of construe, 
tion, the proportions, causes of loss, and the power of the atmo¬ 
spheric engine are investigated j and also in its combination with a 

separate 
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separate condenser^ The steam-pressure engines of Boulton and 
Watt, both single and doable, is next considered, with the construc¬ 
tion of them either for expansive actipn, or not, and all the causes of 
loss of power, and the proportions of the parts in detail; also the 
combined engines of Hornblower and W^oojf are treated of in a simi¬ 
lar manner. 

The seventh section is occupied by the construction of the parts 
common to most engines; as valves, slides, pistons j with the mode 
of estimating their friction, methods of moving valves, &c. cranks, 
parallel motion apparatus, and practical rules for the strength of the 
parts of engines, with the conditions necessary for safety in boilers, 
and the mode of estimating the effect of irregular expansion on the 
strength of boilers of cast-iron,—closing with the methods of joining 
the parts of engines together. 

The eighth section is on equalizing the action, regulating the 
power to the effect, measuring the quantity of useful effect, and ma- 
naging the working of engines j describing, with investigation when 
required, the fly and counter weight to equalize the action, the throttle 
valve. Field's valve, the conical pendulum, the regulator and the ca¬ 
taract to regulate the power; and the gauges, indicator, and counter, 
to show the state of the parts, and how by friction the useful effect 
of any engine may be measured at a trifling expense; and lastly, 
the circumstances to be chiefly attended to in working the engine. 

The ninth section is on the application of the steam-engine to va¬ 
rious purposes j first, generally to raising water, then its particular 
cases, as the drainage of mines, the supply of towns, with a table of 
the supply to towns in ancient and modern times j secondly, to im¬ 
pelling machinery for manufacturing purposes j thirdly, its applica¬ 
tion to agricultural purposes •, and lastly, its application to steam car- 
riages. 

The tenth section is on steam navigation, treating of the longitu¬ 
dinal and lateral stability of vessels, and the resistance of vessels j in 
the latter inquiry a new theory of resistance is adopted, which ap¬ 
pears to give results nearly according with practice. The various 
modes of propelling vessels are noticed, and those by water-screws 
and paddle-wheels are investigated, and the modifications pointed 
out; then the strength of vessels, the power of sails and of currents, 
and their combination with steam power, followed by the necessary 
rules for arranging the proportions, power, and effect of vessels, anti 
a tabular view of the vessels, executed at different times by the best 
manufacturers in this countij. 

These multifarious inquiries are followed by an extensive table of 
the properties of steam, and two tables of the proportions of engines 
for different powers, with the expenditure of water and fuel each re¬ 
quires. The letter-press is illustrated by wood-cuts in the pages, and 
the whole by twenty plates, each having its description opposite to 
it; and a copious index, and a full table of contents, renders reference 
to particulars easy; and, as a whole, this most useful work presents 
that combination of science with practice, which perhaps no one, ex¬ 
cept a person having the experience of a workman, as well as an 
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extensive knowledge of science, could have written,—and such we 
know to be the case with the author*. 

The Elements of Geometry, with Notes. By 3. R. Youno. 

The great excellence of Euclid is well known to consist in the 
completeness and perfect accuracy, as well as the general sim¬ 
plicity and elegance of his demonstrations, admitting no assumption, 
no step in the process of his reasoning that has not been previously 
established, and at the same time, with this requisite, usually adopt¬ 
ing the shortest course for arriving at his conclusion. It is not, how¬ 
ever, pretended that this admirable work, so long and so deservedly 
received as the text-book for instruction, is absolutely free from de¬ 
fects. . Even the very rigour of his proofs is sometimes the source of 
so much intricacy and abstruseness, especially in the e(}ually difficult 
and important branch of the mathematics, the doctrine of propor¬ 
tions, as to form a serious and discouraging obstacle to the progress 
of the learner. The want of success in every attempt hitherto made 
to lessen this difficulty, might seem to render the task hopeless. The 
aim of Mr. Young, however, in the work before us, has been, with¬ 
out impairing the completeness and satisfactory nature of his de¬ 
monstrations, to contract and facilitate the labour of the student as 
much as possible by simplicity and conciseness, and also to add to 
the extent and accuracy of his geometrical knowledge. Nor do we 
hesitate to recommend his treatise, not certainly as superseding the 
use of Euclid, but as a useful auxiliary to that great work. His ob¬ 
servations on the theory of parallel lines his demonstration of the 
converse of every proposition where this is possible, and showing its 
failure, where it is not; the labour he has bestowed on the doctrine 
of proportions, as well as his corrections of many errors of preceding 
geometers, and supplying their defects, together with his minute 
attention to accuracy throughout,—may be justly considered as ren¬ 
dering his performance valuable, especimly to the learner. 

The notes are numerous, and most of them important. Among the 
various errors and defects of modern geometers detected and cor¬ 
rected in them, one instance especially is singular, and deserves to 
be noticed. Mr. Thomas Simpson, in his Elements of Geometry, has 
substituted in the place of the seventh proposition of Euclid’s sixth 
book, one which Mr. Young has proved to be absolutely false. This 
is the more remarkable, as, though the work in which it occurs has 
been in the hands of geometers more than seventy years, this error 
has hitherto escaped detection. Even Dr. Robert Simson, the edi¬ 
tor of Euclid, though entertaining no very friendly feeling towards 
his contemporary, suffered it to pass unnoticed. A similar error oc¬ 
curs also in Mr. Leslie’s Geometry, Prop. xiv. B. vi, last edition. 

As the celebrated propositions of Euclid, (B. i. Prop. 47.) the 
discovery of which is attributed to Pythagoras, admits of various de¬ 
monstrations, Mr. Young has given three ; the last of which in the 
notes is concise and simple, though that inserted in the text instead 
of Euclid’s, is inferior to the latter, not only in elegance but in sim- 
pli(^ also. 

* His first Essay was a paper in the 46th vol, of the Phil. Mag. p. 15. 

The 
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The first eight books of this work now published treat of lines si¬ 
tuated in the same plane. The second Part, as announced by the 
author, will contain the geometry of planes and solids j with an Ap¬ 
pendix, and Notes on the Symmetrical Polyedrons of Legendre. 


XXXVII. Proceedings of Learned Societies, 

LINNJEAN SOCIETY. 

Feb. 5.— T> EAD some account of the Botany of the provinces lately 
XV ceded by the Burmese to the Honourable the East India 
Company; with a description of two new genera of plants: in a letter 
to H.T. Colebrooke, Esq., F.R.S. & L.S. &c. By Nathaniel Wallich, 
M.D. F.L.S. F.R S. E. &c. Superintendent of the Botanic Garden at 
Calcutta. The author states that his botanical treasures are most ex¬ 
tensive 3 the number of species having long ago surpassed 2000 3 and 
that he has never seen any vegetable production equal to his Jm- 
herstia nobilis when in full bloom. It surpasses all the Indian plants. 

Amherstia. Diadelphia Decandria—Nat. Ord. Leguminosae. The 
flowers of this splendid tree are disposed in pyramidal pendulous clus¬ 
ters 2 feet long, and 10 inches broad at the base. Leaves foot 
long, with 8 or 10 pair of oblong pointed pinnse, which are from 8 
to 10 inches long, and of a peculiarly delicate glaucous hue. The 
racemes are scarlet. The petals are furnished at the apex with a 
broad yellow spot, having a tubular calyx; and the genus is evidently 
allied to Heterostemon of Desfoutaines. 

Dr. Wallich has at length found the Varnish-lree of the Burmese, 
which he constitutes a new genus, and calls it Melanorrhcea ,- Poly- 
andria Monogynia 5 Anacardise, Brown.—Also another singular plant, 
which he calls Phytoa'ene gigantea, allied to Araliace®. The trunk is 
as thick as a man’s thigh, and when divided affords a large quantity 
of a limpid, tasteless, and very wholesome water. 

Feb. 19 .—Read a description of a curious Fungus belonging to the 
Gastromycous order, found nearWrexham by J.T. Bowman, Esq. F.L.S. 
on decaying oak branches stript of bark. In its earliest stages it is 
globular : afterwards, from the expansion of the filaments, the spo- 
rules are exposed, and the sporangium becomes rugged and broken 3 
from the ripening of the seeds the peridium bursts, and the filaments 
being set at liberty acquire first a horizontal and then a more erect 
position, resembling the branches of a palm-tree. 

At the above meetings were also read some portions of a paper by 
J. E. Bicheno, Esq. F.R.S. Sec. L.S. entitled Remarks on the Flora 
of Great Britain, as connected with Geography and Geology.” 

The Author in this paper, instead of attempting to connect plants 
with particular temperatures, as most authors who have treated the 
subject have done before, endeavours to show the relation which ve. 
getables have to Geographical and Geological structure. He regards 
England as the most favourable place to commence such remarks, 
because of the intimate knowledge we have of its stratification, and 
also of the stations of all our plants. ^ ' ' 

In order to assist our inquiries he thinks it necessary to reject all 

those 
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those species the introduction q( which may be traced to artificial 
causes, regarding those alone as indigenous which are coeval with the 
soil. Agriculture, Medicine, and even Religion, have each svvelled 
our list. Coronopus didyma is not found in England but at ports, 
and seems to be a particularly migratory species. It may be found, 
he says, in almost every latitude where ships frequent;—at l^isbon, 
Madeira, Rio Janeiro, the Cape, Sydney. He thinks the same dis¬ 
position may be witnessed in many of the Cruciferae, and adduces as 
instances, Sisymbrium Jrio, and Thlaspi campestre. Whether the cause 
of such phaenomenn is to be sought for in the structure of the seed, 
or in the pabulum necessary to the growth of the plant, remains to 
be determined, llie Blatta orientalis (common Cock-roach), and 
the I>{orway Rat, which has eaten up the old Black Rat, are instances 
from the animal world, showing a similar tendency. 

In order to ascertain whether a species be indigenous, it is of im¬ 
portance to ascertain upon what stratum, or in what places, it ter¬ 
minates its range. Many southern plants he finds terminate their 
northern range upon old walls, such as Sisymbrium Irio and tenuifo- 
Hum, Dianthus Caryophyllus, Teucrium Chama-drys, &c. Others 
again abounding in the south, finish their course by attaching them¬ 
selves to some of the warmer strata, as to mountain limestone, or 
new red sand-stone. Hutdnnsia petrcea grows in the Olive country 
so abundantly that it is gathered as a salad. With us it finds only 
a few localities, and those always on mountain limestone. Campa¬ 
nula patula finds its most northern accommodation in England ou 
the new red .sand stone. It has one other station with us on chalk, 
which is its place in Brittany. 

The sea-coast also carrie.s many plants further north, than inland 
situations can do. The Common Privet for in.stance, though so abun¬ 
dant in the south on the chalk and gravels, becomes rarer as we 
proceed to the north. In Scotland it afiects the coast, and in Sweden 
is wholly confined to it. On the other hand, plants which belong to 
a more northern latitude and to more primitive countries, do not 
terminate their southern range on our warmer and richer soils. The 
author suspects Daphne Mezereum not to be English, because it is 
found only on the more recent strata. 

The stratum producing the greatest number of rare plants with us 
is the mountain limestone ; and although but a small portion of this 
rock should appear above the surface surrounded by other rocks of a 
different structure, it seems to have caught the rarer species# The 
district of Gower, Brean Down, St. Vincent's Rocks, Orme’s Head, 
are examples. 

Next to mountain limestone the Bury sand seems to be a fa¬ 
vourite station of uniisual productions. Veronica triphyllos and vemy, 
Vicia lathyroides, TilUsa muscosa, Scleranlhus perennis, &c. &c. grow 
there. 

Tlie richest soils are the least productive of rare species. Slaty 
countries,'excepting the liig'hest elevations, are also singularly de- 
ficieht. 

Many of our promontories are remarkable for the rarities they pro- 

(hice 
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diice. Erica vagans terminate its northern range on the serpentine 
of the Lizan]; JDtaba aizoides, in Gower. 

The author then proposed to consider the vegetation which is pro* 
duced by the different strata, commencing with the eastern side of 
the kingdom, or with the most recent deposits. 

The diluvial soil of the Fens, which is composed of decayed vege¬ 
tables resting on clay, is, when left to nature, soon covered with 
grasses, to the exclusion of every other plant. Scarcely a single rare 
species is to be found on it. The water in such soils, on the con¬ 
trary, abounds in rarities. Stratiotes aloides, Arundo calamagrostis, 
Teticrium Scordium, Lactuca Scariola, Senecio paludosus, &c. &c. are 
of this number. The author remarked, that the first of these species, 
though wild in Berkshire, had not been observed to flower there. 
Arundo calamagrostis he regards as peculiarly a Fen plant with us, 
and that the localities assigned to it elsewhere belong to A. epigejos. 
This locality appears to be on its most southern limit. The most re¬ 
markable feature of Fen vegetation is the luxuriance and quantity of 
Crucifera. 

Whatever phenomena geologists may discover to induce them to 
regard the Bury sand as the same with that of Bagshot-heath, the 
author remarks that their vegetable productions do not correspond ; 
and though he does not assert that we ought to find a similar vegeta¬ 
tion on strata of the like nature, yet it so frequently occurs that the 
rarer plants correspond where strata are alike, that he regards such 
differences as worth noticing. 

The rare plants of the Bury sand are peculiar to itself, while the . 
Bagshot sand is remarkably deficient in uncommon species ; the only 
one of notoriety, he has remarked, being Agrostis setacea, which is 
abundant, and which may be traced upon the sands and gravels of 
the plastic clay, through Dorsetshire, Hampshire, Surrey, and even 
to the Commons in the neighbourhood of London, where its range 
terminates. 


GEOLOGICAL SOCIETY. 

Feb. 1 .—The reading of Professor Sedgwick and Mr. Murchison's 
paper, begun at the last meeting, was concluded. 

This paper consists of three divisions: 1st. A brief outline of the 
general structure of the Isle of Arran. 2d. An account of the section 
on the N.E. coast of the island. 3d. Concluding remarks explanatory 
of the probable causes, and geological epochs of the several phe¬ 
nomena. In the 1st division, the authors, considering that the sub¬ 
ject has been amply elucidated by Jameson, MacCuUoch, and Hen¬ 
drick, confine themselves to such details as are necessary to make 
their subsequent description intelligible. In the id part, the strata 
on the N.E. coast are described in great detail, for the purpose of 
comparison with the corresponding members of the English Series ; 
from whence it appears, that a succession of formations, analogous to 
the old red sandstone, carboniferous series, ai)d, red, sandstone, 
are exhibited twice over, in an anticlinal section..' ‘-.f 
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The mineralogical centre of this section is at North Sannox, and 
the lower red conglomerate is there seen in several situations, rising 
to the height of about 1000 feet above the sea. 1. This formation is 
supposed to be identified with the old red sandstone j from its lowest 
members graduating into grauwacke; from its containing concretionary 
limestone not distinguishable from the cornstone of Herefordshire; 
and its being regularly overlaid by the carboniferous series. 2. The 
middle deposit of the section is clearly referable to the carboniferous 
series, by its mineralog^cal structure, by the organic remains in the 
calcareous beds, which are identical with those of the mountain- 
limestone ; by its containing seams of coal, which have been worked; 
and by the plants in the shale being of the same species with many 
of those most abundant in the coal-measures of England. 3. The 
superior sandstone and conglomerate are of enormous thickness, rising 
into lofty and precipitous hills upon the coast. These are referred to 
the new red sandstone, from their position and internal characters; 
and this classification is confirmed particularly by the structure of the 
sandstone on the southern coasts of the island. This formation differs 
however from the new red sandstone of England, not only in being 
conformable to the beds on which it rests, but also by graduating into 
the superior parts of the carboniferous order. 

In conclusion, the authors endeavour to show, that the great dis¬ 
locations of the secondary deposits have been produced by an up¬ 
heaving of the granite j and they state, in corroboration of this 
opinion, that where the breaks in the strata are greatest, there the 
granite makes the nearest approaches to them. It is further attempted 
to be proved, that the granite could not have been in a perfectly fluid 
state at the period of its elevation, from the fact of its existence in 
the form of mural and serrated precipices on the flanks of the se¬ 
condary strata; being in this respect prominently distinguished from 
the trap of the southern regions of the island, which has, in number¬ 
less places, not only penetrated, but overflowed upon the new red 
sandstone. 

Feb. 15.—The Anniversary Meeting of the Society was held this 
day; and the following Fellows were elected Officers and Council for 
the year ensuing:— President: William Henry Fitton, M.D.; Vice 
Presidents: ArthurAikin,Esq. F.L.S.; Rev.W.Buckland,D.D. F.R.S. 
Professor of Mineralogy and Geology in the Universiw of Oxford; 
Charles l^ell. Esq. F.R.S. & L.S.; Kev. A. Sedgwick, F.R.S. Wood- 
wardian Prof. Camb.— Secretaries: W. J. Broderip, Esq. F.L.S.; 
R. I. Murchison, Esq. F.R.S. & L.S.— Foreign Secretary: Henry 
Heuland, Esq.— Treasurer: John Taylor, Esq. F.E,S.— CouncU: 
J. E. Bicheno, Esq. Sec. L.S.; John Bostock, M.D. F.R.S.; Rev, 
W< D. Conybeare, F.R.Sj John Crawfurd, Esq. F.R.S.} Michael 
Faraday, Esq. F.RJS.; Davies Gilbert, Esq. M.P. Pres. R.S. ) 
G. B. Greenough, Esq. F.R.S ; J, F. W. Herschel, Esq. Sec. R.S. j 
Leonard Homer, Esq. F.R.S .} Ashhurst Majendie, Esq. F.R.S. j 
Ravi Ji H. Randolph; N* A. Vigors, Esq. F.R.S.; Sir li. R. Vyvyan, 
Bar^ M.P.; Henry Warburton, Esq. M.P. F.R.S. 
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AbTROMOMlCAL SOCIETY OF LONDON. 

Jan. 11, 18$8.—There wns Wad a paper entitled “ Third Series of 
Observations with a 20-feet reflecting telescope j—containing a Ca¬ 
talogue of 384 new double and multiple stars, completing a first 
thousand of those objects detected in sweeps with that instrument;— 
together with Observations of some previously known.” By J. F. W. 
Herschel, Esq., President of the Society. 

This paper, as its title imports, is a continuation of the two papers 
previously communicated by the author on the same subject. The 
field of discovery in this department of astronomy, though narrowed 
by the great work recently published by Professor Struve, the author 
considers as not yet exhausted; since, on an average of the part of 
the heavens swept by him, not above one in four, of double stars 
sufliciently remarkable to attract attention in sweeping, have been 
catalogued by the eminent astronomer last named: not to mention 
the vast number of interesting close double stars, below the 9th 
magnitude, which a minuter examination than the nature of his 
sweeps permits would no doubt produce. The double stars of this 
Catalogue, he observes, are considerably more select than those of his 
two former ones; those whose distance exceeds 32" being (except in 
particular cases) excluded, and the limit of distance being narrowed 
according to the faintness of the component stars. 

The author prefaces his Catalogue with a comparison of the mag¬ 
nitudes habitually assigned to the stars by himself and Professor 
Struve; from which it appears that on the average, his magnitudes 
have a denomination about one unit lower than those of that astro¬ 
nomer ;—a star (for example) which M. Struve would call of the 9th 
magnitude, being, in Mr. Herschel’s nomenclature, of the 10th. The 
limit of vision in the Dorpat telescope, he presumes to lie about bis 
average 14th magnitude, though such a determination must neces¬ 
sarily be liable to some latitude. This conclusion he deduces from 
a series of instances, in which small companions have been seen by 
him attached to large stars, within the limits of Professor Struve's 
4 th class, which have escaped the notice of the latter. 

The author then states the principle on which he estimates magni¬ 
tudes below the 6th, which is that of continual bisection of the light; 
and he cites some experiments, by which it appears that the light of 
an average star of the 1st magnitude is at least 150 times that of the 
6 th. He then adduces a series of observations of a considerable 
number of the closer stars, of M. Struve’s Catalogue, by which it 
appears that the Slough telescope easily defines with its ordinary 
sweeping power, the generality of M. Struve’s stars of the 1st class, 
and many of Uiose marked by him as vicina, and even pervicirue ; but 
those which have the epithet vidnissimeey he has not yet succeeded 
in separating with the highest power (240) usually applied,—which 
indeed was to be expected. In lieu of M. Struve’s classification of 
double stars, which he considers as enlarging beyond due limits the 
number of those of the 1st class, he proposes the following system, 
which in fact very nearly approximates to that originally followed by 
Sir William Herschel. 

2 G 2 Class 
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CIiisbI /close--- 
I not close 

Class II. 

Class HI. 

Class IV. 

Class V. 

Class VI. 


0 " and below 1" 
1 and below 2 
. 2 and below 4 

4 and below 8 
8 and below 16 
. 16 andbeldw32 
. 32 and below 64 


So that the limit of distance of stars of the nth class shall be 2” x 

The author then subjoins a list of stars common to his two former 
Catalogues, and to that of Professor Struve, 86 in number; after 
which he proceeds to describe some singular phsnomena observed in 
the course of his examination of these objects, which explain certain 
discrepancies between the results of observations of their angles of 
position on different nights, and which tend to throw light on some 
obscure points in the theory of vision. He considers it as rendered 
very probable, by some of the facts adduced, that time is required for 
light to make an impression on the retina, as well as for the impres¬ 
sion made to wear off; and that this time is the less, the brighter the 
object j and explains by this principle a remarkable degree of unstea¬ 
diness and fluctuation observed in the limb of the planet Mars, while 
small stars in the field remained perfectly tranquil, as well as certain 
other curious phaenomena. 

He then adds some observations on the contrasted colours so fre¬ 
quently observed in double stars, and regards them as (at least) in 
many cases referable to the laws of vision j in virtue of which, a strong 
light having an excess of the less refrangible rays, will cause a feebler 
one, in which no such excess exists, to appear of the complementary 
hue ; instances of which, in artificial lights, are adduced. He notices 
especiallv the extremely intense red colour of a star of the 8th mag¬ 
nitude, R. A. 4MI“. N.P.D. 61® 47' (1828.) 

These prefatory remarks are terminated by some observations of 
the 5th star in frapezio nebulee Orionis, pointed out by M. Struve. 
The author adduces evidence, which lie considers as satisfactory, that 
no such star existed in that situation on the 13th March, 1826. It 
wa.s observed, however, by M. Struve, to be conspicuous on the 11th 
Nov. of that year. It is now readily seen in the Slough telescope ; 
and at the time of drawing up the present paper, it was so bright as 
not to be overlooked with the most ordinary degree of attention. He 
considers it therefore, if not as a new star, at least as a variable 
one of very singular character. 

The Catalogue, which follows, is arranged in nil respects like the 
preceding ones published in the Memoirs of this Society, and is fol¬ 
lowed by a list of about 200 double stars, for the most part found in 
the same sweeps with the others; but which, occurring in M. Struve's 
Catalogue, cannot now be regarded as new double stars. Their ob¬ 
served places and estimated angles of position, distances, and mag¬ 
nitudes, are however given, in order to afford ground of comparison 
between the two Catalogues, of which comparison the results arc 
a|i|ted. 
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Royal In&titutim of G^'eat Britaitu 

PROCEEDINGS AT THE FRIDAY EVENING MEETINGS OF THE 
ROYAL INSTITUTION OP GREAT BRITAIN. 

Jan. 25.—^The Mraibers of this Institution commenced their meet¬ 
ings for the season, on this evening; Mr. Brande occupied the place 
at the lecture tsdde, and gave an account of the discovery of the 
three most important vegeto-alkalies. Morphia, Cinchonia, and Qui- 
nia ; also of their properties, the best methods of preparing them, the 
methods of detecting impurities in them; illustrating the whole by 
reference to experiments and specimens. 

At the close of the evening he paid a just tribute to the memory of 
Mr. Daniel Moore, who, a firm friend to the Institution during his 
life, left it a thousand pounds at his death. 

A quantity of the new element bromine was laid upon the library 
tables, with specimens of Brazilian manufactures, &c. &c. 

Feb. 1.—^An experimental illustration and explanation of the cu¬ 
rious phenomena produced in certain circumstances by a current of 
air, steam, water, or of any other fluid, was given in the lecture 
room, by Mr. Faraday. The phsenomena were first brought to the 
notice of scientific men by M. Clement, and consists, as our readers 
well know, in the apparent adhesion of a flat disc against an aper¬ 
ture in a plane surface, out of which the stream of fluid is passing.— 
Make a smooth round hole about the eighth of an inch in diameter, 
through the middle of a large sound bung, cut one of the flat sur¬ 
faces of the bung smooth with a sharp knife, stick three or four 
pins upright into that surface, equidistant from each other, and about 
three quarters of an inch each from the central hole ; and then drop 
between them a disc of paper or card one inch and a half in diameter, 
so as to lie loosely between the pins over the hole. No eflbrt to blow 
tbe paper off by forcing air or the breath through the hole in the 
bung, will succeed j but the stronger the current, the more forcibly 
will the paper be pressed up against it. Mr. Faraday gave the same 
explanation of the effect as that given by M. Clement. He stated it 
to be a pure effect of the momentum of the air between the disc and 
the cork, and to have no necessary connection with the lateral cur¬ 
rents of air which move on to join a stream passing in one direction : 
—these lateral currents were cut off in some of the experiments, and 
still the effect remained unabated. He equally denied the effects of 
friction as having any thing to do with the effect. 

Numerous objects of interest were placed upon the library tables, 
amongst which were several from Ashantee, and especially the scull 
of an Ashantee slain in the battle of Aug. 1824, which had two oc¬ 
cipital bones. 

Feb. 8.—Mr. Ainger gave an illustrated account of the origin of 
Grecian architecture, and of the principles acknowledged in modern 
times as derived from it, and then applied those principles to cer¬ 
tain parts of St. Paul’s cathedral; at the same time strongly repro¬ 
bating the species of tyranny which has resulted from judging a 
building of one kind by the rules and the taste which hRve been 
formed upon others altogether of a diflerent nature. 

Presents, 
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, Preqi^nts, curious specimens;, and new machinery were laid upon 
the library tables as usual. 

Feb. 15.—^llie subject of the evening was Resonance, or the reci¬ 
procation of musical sounds. It was explfuned and illustrated 
Mr. Faraday; but he, stated that his information was obtained from 
Mr. Wheatstone, to whom belonged also the new matter brought 
forward. 

The vibration of one string when another in unison with it was 
struck, was referred to as an illustration of the nature of reciproca¬ 
tion. The honour of this discovery was given to Messrs. Noble and 
Pigott, pupils of Dr. Wallace. Reciprocation by undulations com¬ 
municated through the air, or through solid bodies, was then illus¬ 
trated, and the nature of stringed instruments explained. 

After this, followed matter of a more original nature. It was stated 
that columns of air could reciprocate to vibrating bodies, when their 
vibrations could accord with thase of the latter; in illustration of 
which, a flute was made to speak, simply by approaching a vibrating 
tuning-fork to its embouchoir. Other columns of air w'ere also made 
to produce intense sound by reciprocating with tuning-forks which 
were themselves inaudible. An elementary model of an instrument 
to be constructed upon this principle was also exhibited. 

Some musical instruments were then referred to, which had been 
brought by Sir Stamford Raffles from Java, and which had been lent 
to the Institution by Lady Raffles, for the evening’s illustrations. 
They consisted of plates of sonorous metal, suspended by their nodal 
points over pipes of bamboo adjusted to reciprocate to the lowest 
note product when the plate was struck. When the apertures of 
the tubes were covered, and the plates made to sound, the ordinary 
tones were produced; but upon removing the cover, the air in the 
tubes instantly reciprocated to the lower notes, and a series of fine 
rich sounds were produced. This instrument is called the Gender. 

A further illustration of the reciprocation of sound was then given 
on the guimbard or Jews-harp, the different tones of which are found 
to depend upon the circumstance, that columns of air reciprocate not 
only when they vibrate in equal times with the original phonic, but also 
when their vibrations are any multiple of those of the phonic. This 
fact was illustrated by a syringa, and also by the beautiful perfor¬ 
mance of M. Eulenstein on the Jews-harp. 

Some illustrations of the resonance of the columns of air in the 
cavities of the ear were then given,—and the subject concluded. 

In the library were several beautiful engravings, by Robinson, 
Turrell, and others. A new perspective instrument by Mr. Turrell, 
called a Perspectograph, &c. &c. 


XXXVIII. Intelligence and Miscellaneous Articles. 


ANALYSIS or SOME ALLOYS OF BISMUTH. 


M Lai^o lER has analysed several of these compounds. To analyse 
• an alloy of bismuth and lead, he dis.solve.<t it completely in dilute 
nitric acid, and then pours into the solution one of carbonate of am¬ 
monia, 
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monia, which at first precipitates both oxides in the state of carbon<- 
ste; and when added in excess^ redissolves the carbonate of bismuth. 
The carbonate of lead is to be washed in the filter with a solution of 
carbonate of ammonia, in order to dissolve any adhering carbonate of 
bismuth; the washing is to be finished with warm water, in order to 
dissolve all the carbonate of ammonia used in the washing. 

The alkaline liquor containing the oxide of bismuth, is to be satu¬ 
rated by an acid, and then ammonia is to be added in excess; all the 
oxide of bismuth is precipitated, and after washing on a filter it is to 
be dried and weighed. 

There is another method, which is perhaps more simple, but not sO 
exact.—-Boil the alkaline liquor and evaporate to dryness, wash it 
and filter in order to collect the oxide of bismuth. But this method is 
inconvenient, because the oxide of bismuth adheres to the vessel in 
which the solution is evaporated. 

An alloy of equal weights of lead and bismuth gave by analysis 
49'1 of the former metal, and 49*6 of the latter; the loss being 1*3 
per cent. The nitrate of lead and oxide of bismuth separated by this 
process were both pure. 

The fusible compound of 8 parts bismuth, 5 lead, and 3 tin, ana¬ 
lysed with nitric acid, left the oxide of tin on the filter -. the oxides of 
bismuth and lead were separated as above directed; 16 parts yielded 
bismuth 7*98, lead 4*95, tin 3; the loss of the operation amounting 
to of the whole.— Ann. de Chim. xxxvi. p. 333. 

EXAMINATION OF COPPER. 

Some samples of copper which I examined some time since, con¬ 
tained a small portion of silver, without any other impurity which 1 
could detect: lately, some other samples have been put into my hands, 
in order to determine the cause of their being complained of. The 
copper was dissolved in dilute nitric acid, used in excess; it contained 
no lead, and upon the addition of muriatic acid to a very dilute solu¬ 
tion, slight precipitation took place, which I at first imagined was oc¬ 
casioned, as in the former case, by the presence of silver. I happen¬ 
ed, however, to remember a fact mentioned in conversation some 
years since, and which 1 have never met with in any chemical work,— 
That a solution of bismuth so dilute or so acid that water would oc¬ 
casion no precipitation in it, is decomposed by the addition of com¬ 
mon salt or muriatic acid; and this 1 found to be the case in the pre¬ 
sent instance : the precipitate was small in‘ quantity, not amounting 
to one per cent for the copper employed, and it differed from chloride 
of silver in very readily passing through filtering paper. 1 found.it 
necessary, in order to determine its quantity, to supersaturate with 
ammonia, by which the oxide of copper was dissolved, and the oxide 
of bismuth precipitated. R. P. 

ON EFFLORESCENCE. 

The following observations are by M. Gay Lussac. Many fnlts 
when exposed to the air, are well known to efBoresce; that is, they fall 
to powder and lose their water of crystallization; and it is generally 

supposed 
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supposed that salts after efflorescence are perfectly anhydrous. 
Having been long convinced that tliis opinion is not correct, I have 
made some experiments upon the principal salts which are efflorescent 
in a high degree. Crystallized sulphate of soda, exposed to the air even 
when it is not very dry, readily loses all its water of crystallization. 
Phosphate of soda becomes readily opake without losing its form. 
After three months’ exposure to the air, it contained on the 18th of 
July, 7*4 of the 12 proportions of water, which it contains in its usual 
state. Reduced to powder, and thinly spread upon paper, it con¬ 
tained on the 2Gth of July 5*65 proportions of water;—again exposed 
to the air during a hot and dry period, it contained on the Slst of 
July only 5*65 proportions;—afterwards exposed till the2l8t of Oc¬ 
tober, the weather having become colder and more damp, it was found 
to contain 7*2 proportions of water: some phosphate which had been 
calcined, absorbed in live days’ exposure to the air, nearly half a pro¬ 
portion of water. 

Carbonate of soda behaves on exposure very much as the phos¬ 
phate : it becomes opake, loses much water without altering its form; 
but I have never found it anhydrous after exposure. 

It results from these observations, that some salts completely lose 
their water of crystallization by efflorescence; but that others retain 
variable quantities, according to the hygrometric state of the air. 1 
do not assert, however, that the water may not remain in definite pro¬ 
portions ; it merely appears that in the phosphate and carbonate of 
soda, which retains a proportion of w’ater of a certain number,—the 
seventh for example,—differs but little from that which unites the pro¬ 
portion, immediately above or below.— Ann. de Chim. xxxvi. 335. 


NATIVE PLATINA. 

A piece of native platina, weighing about 64 grains, has recently 
been found in the Russian mines at Hijne-Taguilski. Its shape was 
round, its surface granulated, and in some places it bore a metallic 
lustre. Its specific gravity being only 16, it must contain the various 
alloys met with in platina. It is singular that this specimen was met 
with in digging an argillaceous stratum .—Monthly Mag. Feb. 1828. 

MANUFACTURE OF ULTRAMARINE. 

M. Gay Lussac announced to the Academy that M. Tunel, inspec¬ 
tor of gunpowder and saltpetre, had succeeded in the direct formation 
of ultramarine, and that what he obtains by his process is finer and 
more brilliant than the natural colour. It was by following the ana¬ 
lysis made by M. Clement Ddsormes, that the inventor accomplished 
this desirable object. M. Tunel has already been able to supply the 
public with ultramarine at 25 francs the ounce; the colour having hi¬ 
therto been sold for 50 or 60 francs the ounce. He hopes that he 
shall be able to sell it at a still more moderate price. M. Tunel has 
thought proper to keep his process secret for a certain time.—I.c 
Globe, Fev. 9, 1828. 


HR At 
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HEAT GIVteN OUT DURING COMBUSTION. 

M. Despretz read at the Academy of Sciences, on the 15th and 22d 
of October last, a memoir on the heat given out during combustion. 
By means of a new method of observation, he found that hydrogen is 
the body, of which a given weight gives out most heat, and the me¬ 
tals least. The result will be opposite if we refer the results to the 
same weight of oxygen. It is remarkable that carbon, which in burn¬ 
ing does not alter the volume of oxygen gas, produces three-fifths uf 
the heat developed by the metals, iron, zinc, and tin, which reduce 
the oxygen to the solid state. Hence it is in the act of combination 
that we must seek for the principal cause of the development of heat, 
and not in the approach of particles. 

In his second memoir, M. Despretz has shown that the quantity of 
heat developed by a certain quantity of a body which burns without 
changing the volume of the gas, is the same, whatever be the density 
of the gas.— Le Globe. 

INFLAMMABLE GAS ARISING AFTER BORING FOR SALT. 

In boring for salt at Rocky Hill, in Ohio, about a mile and a half 
from Lake Erie, after proceeding to the depth of 197 feet, the auger 
fell, and salt water spouted out for several hours. After the exhaus¬ 
tion of this water, great volumes of inflammable air issued through 
the aperture for a long time, and formed a cloud; and by ignition, 
occasioned by the fire in the shops of the workmen, consumed and 
destroyed every thing in the vicinity.— Transactions .of the Philoso¬ 
phical Society of New York. 

INFLAMMABLE GAS FROM SALT HINES EMPLOYED FOR PRO¬ 
DUCING LIGHT. 

In the salt mine of Gottesgabe at Rheine, in the county of Teck- 
lenbourg, there has issued for sixty years from one of the pits, (which 
has on this account been called the Pit of the Wind,) a continued cur¬ 
rent of inflammablo gas. The same gas is produced in other parts of 
the mines. M. Reeders, the inspector of the salt mines, has used this 
gas for two years, not only as a light, but as fuel for all the purposes 
of cookery. He collects it in pits that are no longer worked, and 
conveys it in tubes to the house. It burns with a white and brilliant 
flame. Its density is about 0*66. It contains only traces of carbonic 
acid and sulphuretted hydrogen, and therefore should consist of car¬ 
bonated hydrogen and olefiant gas.— Brewster's Journal, Jan. 1828. 

NATURAL GAS LIGHTS AT FREDONEA. 

This vill^e, on the shores of Lake Erie, is lighted every night by 
inflammable gas from the burning springs, as they are ca^ed, in its 
vicinity. Captain Hall has visited this village, and will no doubt give 
us a good account of it on his return.— IbUi. 

New Series^ Vol. 3. No. 15. March 1828. 2 H iodii^e 
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IODINE IN CADMIUM. 

Iodine is found in the great zinc foundry at Kdnigshute in Upper 
Silesia, in the cadmium which accompanies the zinc ores.— Ibid. 

ANALYSIS OF THE GREEN IRON ORE AND ARSENIATE OF LEAD. 

According to Dr. Karsten, a variety of this ore from the Holies ter 
mines near Siegen, in Rhein Prussia, consists of 

Oxide of iron. 63*450 

Phosphoric acid .... 27*717 
Water. 8560 

99;727 

And according to the same authority, a variety of arseniate of lead 
from Herrhausen near Siegen, in Rhein Prussia, consists of 


Oxide of lead 
Muriatic acid 
Arsenic acid 

. 69-97 

. 0*81 

. 29*22 


lOO-OO 


The results of this analysis are not accordant with those obtained by 
Dr. Wohler.— Poggendorff's Annalen, vol. iv. p. 161. 

GEOMETRICAL PROBLEM. BY MR. J. ROBOTHAM. 

Required, a square equal in area to the space comprised between 
the arcs [AB, DC, and EF, DC,] of two 

concentric circles, and two parallel right _ .f_ 

lines, tangents to the interior circle. The ^ 

area of the exterior circle being double that 
of the interior. 

Let ABFE, and d C t; D be the two con¬ 
centric circles. Bisect the quadrant aof 
by the line o B. Then by the nature of the 
problem,the area aBde = deo = eoC. 

To each of these equals add the area e BC, 

, then will the area of the space a BC d = 
the area of the triangle o BC. And since 
0 a = oB, the square, described on oa, viz. aofb = 4 times the 
area of the triangle o BC =the space AB, DC, and EF, DC. Which 
may be seen by drawingthe diagonal af. 


SCIENTIFIC BOOKS. 

Just Published. 

The 19th Number of Leybourn’s Mathematical Repository^ con¬ 
taining twenty mathematical questions, and their answers, selected 
from an extensive correspondence.—Horae Arithmeticae, by Mr. 
Horner.—On Porisms, by Mr. Galloway.—On Central Forces, by 
the Rev. Mr. Bromhead.—On Equations, by the Rev. Mr. Hawkes. 

—On 
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—On Attraction, by Ch. Fred. Gauss.—Solutions to a curious Pro¬ 
blem, by Mr. Leclimutjc.— Cambridge Problems, 1821 — 1826. 
Together with a set of twenty questions, to be answered in Number 
XXI. 

A Manual of Natural and Experimental Philosophy, beautifully il- 
lustrated, has just been published by C. F. Partington, and dedicated 
to the London Institution. It is well calculated to assist those who 
attend the Lectures, and not less so to give those who cannot attend 
a va.st mass of useful information. 

Observations on the Cruelty of employing Climbing-boys in sweep¬ 
ing Chimneys: and on the Practicability of effectually Cleansing 
Flues by Mechanical Means. With Extracts from the Evidence be¬ 
fore the House of Commons: &c. kc. 

Flora Lundinensis. Nos. 35 and 36 of the New Series.— These 
Nuihbers, containing Twelve rare and highly interesting British 
Plants, complete the new edition of this splendid Work, which con¬ 
tains upwards of 650 accurate Delineations of Indigenous Plants. 

A Manual of Electro-Dynamics, chiefly translated from the Manual 
d’Electricite Dynamique ; or, A Treatise on the Mutual Action of 
Electric Conductors and Magnets of J. F. Demonferrand j with 
Notes, &c. &c. by James Cumraing, M.A. 8 vo. 

Reports of Medical Cases, selected with a view of illustrating the 
Symptoms and Cure of Diseases by a reference to Morbid Anatomy j 
embracing Dropsy, Inflammation of the Lungs, Phthisis, and Fever. 
By Richard Bright, M.D. F.R.S. &c. 4to. with 16 coloured plates. 

Popular Lectures on the Steam Engine, in which its Construction 
and Operation are familiarly explained 3 with an Historical Sketch of 
its Invention and Progressive Improvement. By the Rev. Dionysius 
Lardner, LL.D. 12mo. 


Preparing for Publication. 

Capt. John Ross, K. S. R. N., is about to publish a Treatise on 
Steam Navigation, Illustrated with Plates, comprehending a History 
of the Steam-Engine, its Principles, an Explanation of the Terms, and 
an Account and Examination of the Improvements applicable to Naval 
Purposes .—A Complete System of Naval Tactics peculiar to Steam 
Navigation as applicable to Naval Warfare and Commerce, including 
a comparison of this System with all others.—The Effects of such a 
System in National Defence.—Rules and Regulations calculated to 
prevent Accidents by Explosion and Collision.—An Alphabetical Ar¬ 
rangement of Technical Terms used in Steam Navigation ; and a 
Chronological Table of the Progress of the Steam Engine, from the 
most ancient period of its invention.—^The Description and Use of 
the Royal Clarence Sextant, an Instrument recently invented by the 
Author, and highly useful in Steam Navigation, for ascertaining the 
exact distance of Ships from Land, or any object in view: with Tables 
applying the princi])lc to a Common Sextant. 

.‘\n Essay on the Application of Mathematical Analysis to the 

2 H 2 * Theories 
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Theories of Electricity and Magnetism.—^This Essay will commence 
with an Exposition of the General Principles common to both The¬ 
ories} which will be followed by particular Applications of them to 
many cases not hitherto submitted to Calculation. 

In the course of the present month will be published by W. Wood, 
428 Strand, the 4th and concluding Part of Haworth’s LepUiopteia 
Britannica, with a complete Index to all the species. 

Also, the second edition of Wood's Index Testaceologicus, or Cata¬ 
logue of English and Foreign Shells, illustrated with '2300 Figures. 


LIST OF NEW PATENTS. 

To J. Weiss, of the Strand, for improvements on instruments 
for bleeding horses and other animals.—Dated the 26th of January 
1828.—6 months allowed to enrol specification. 

To Augustus Applegath, of Crayford, Kent, for his improve¬ 
ments in block printing.—26th of January.—4 months. 

To Donald Currie, of Regent-street, esquire, for a method of 
preserving grain and other vegetable and animal substances and 
ds. Communicated from abroad.—31st of January.—6 months. 

Summary, for the Year 1827, of the State of the Barometer, 
Thermometer, 8^c. in Kendal. By S. Marshall, Esq. 


1827 . 

Barometer. 

Thermometer. 

Quantity 
of Hain 
in Inches. 

No. of 

rainy 

Days. 

Preva¬ 

lent 

Winds. 

Max. 



Max. 

Min. 

Mean. 

January 

3008 

28-89 

29-61 

0 

49 

0 

9 

34^59 

8-630 

14 

SW. 

February 

30-40 

28-89 

29-51 

53 

14 

33-92 

2-698 

5 

N. 

March 

30-03 

28-40 

29-36 

56 

23 

42-93 

8-676 

22 

SW. 

April 

30-13 

29-42 

29-77 


30 

47-23 

2-553 

14 

SW. 

May 

29-94 

29-10 

29-56 

69 

32 

52-87 

3-483 

15 

w. 

June 

30-14 

29-27 

29-69 

74 

45 

56-98 

4-264 

17 

WJfcSW- 

July 

30-15 

29-39 

29-79 

74 

42 

59-01 

3-170 

15 

w. 

August 

30-18 

29-10 

29 -bl 

68 

46 

56-61 

5-214 

12 

NW. 

Septemb. 

30-20 

29-14 

29-78 

68 

41 

55-55 

3-329 

16 

SW. 

October 

30-18 

28-92 

29-54 

63 

34 

51-95 

3-009 

17 

SW. 

Novemb. 

30-05 

2909 

29-78 

55 

21 

42-30 

2-615 

9 

w. 

Decemb. 

30-46 

28-57 

29-47 

54 

24 

42-53 

10-365 

23 

SW. 

Average 



29-63 1 

■ 

48-03 

58-006 

179 



In comparing the preceding summary with that for 1826, it ap¬ 
pears that the barometer has not reached the altitude which it then 
attained, 3078, and the mean height for the year is one tenth of an 
inch less. The heat of the summer months has not equalled that of 
1826, the greatest being 74° j whilst in 1826 the maximum was 85°, 
and the mean 47"’8I. The superior mean temperature for 1827 
may be accounted for by the weather’s being more uniformly mild. 
I* rom 26th of April to 21st of November, (or a period of nearly seven 
months) the thermometer was never so low as the freezing point; 
and from the former date to the end of the year, there have been but 

eleven 
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eleven days of frost. We have had thirty-two wet days more in this 
year than in 1826, and the quantity of rain is greater by 14-926 
inches. The‘writer of these remarks has carefully registered obser¬ 
vations on the weather in this town for upwards of five years. He 
subjoins a summary from 1823 to 1827, both years included. From 
observations made by the late John Gough, and by John Dalton of 
Manchester, he inferred the mean annual quantity of rain for Kendal 
was 51*8 inches. The average for the five years alluded to, will be 
found to be .5 7’310 inches. The difference may arise from two causes: 
—one, the difference of altitude in the places where the observations 
were made, above the level of the sea j but though that does not 
exceed many yards, yet even so small a difference will affect the 
amount of the mean in a series of years. The observations from 
which the former mean was calculated, were taken from twenty dif¬ 
ferent years, though not twenty successive years. Assuming all the 
observations to be equally correct, the mean deduced from the twenty- 
years is most likely to be the correct one. There are few places 
where rain-gauges are kept, that have so great a quantity of rain as 
at Kendal, thoqgh it is probable that in many places there are more 
rainy days within the same period. From a number of observations 
now in my possession, the annual mean quantity of rain which falls 
in England, may be stated at 35 2 inches. 


Years, 

1 Mean of 
Barometer. 

Mean of 
Tlicrinoincter. 

Inches ol 
Rain. 

No. of 
Rainy Days. 

Prevalent 

Winds. 

1822 

1823 

29-56 

4.5-00 

62-726 

62*749 

198 


1824 

29-76 

46-88 

62-762 

187 

169 

SW. 

1825 

29-64 

47-49 

59-973 

SW. 

1826 

29-73 

47-81 

43-060 

147 

SW. 

1827 

29-63 

48-03 

58-006 

179 

SW. 

Mean 

29-66 

47-04 

57-310 

176 

SW. 


METEOROLOGICAL OBSERVATIONS FOB .JANUARY 1828. 
Gosport.—Numerical Resultsfor the Month. 

Barom. Max. 30*40 Jan.27. WindN.W.—Min.29‘17 Jan. 13. Wind S.W. 


Range of the mercury 1*23. 

Mean barometrical pressure for the month. 29*895 

Spaces described by the rising and falling of the mercury. 6*740 


Greatest variation in 24 hours 0*.530.—Number of changes 22. 

Therm. Max. 56® Jan. 18 and 25. Wind SW.—Min. 29° Jan. 9. Wind NE. 
Range 27°.—Mean temp.of exter. air 44°*95. For 31 days with © in yf 44*05 
Max. var. in 24 hours 17°*00--Mean temp, of spring water at 8 A.M. 52°*57 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the air several times during the month. 100° 

Greatest dryness of the air in the afternoon of the 27th. 63 

Range of the index.. 37 

Mean at 2 P.M. 80°*8—Mean at 8 A.M. 87°‘4—Mean at 8 P.M. 89*8 

. of three observations each day at 8, 2, and 8 o’clock. 86-0 

Evaporation for the month 0-60 inch. 


Rain 
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Rain near ground (j‘71d inch.—Rain 23 feet high (M35 inch. 

Prevaling Wind S.W. 

Summary of the Weather. 

A clear sky, 3; fine, with various modifications of clouds, 9; an over¬ 
cast sky without rain. Hi; foggy 1; rain, 7i.—Total 31 days. 

Clouds. 

Cirrus. Cirrocuinulus. Cirrostratus. Stratus. Cumulus. Cninulostr. Nimbus. 
K; 8 30 I S 9 19 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

3i 3i 6^7 4 2-1 31 

General Observations ,—The first part of this month to the 17th was very 
wet, and generally stormy, inches of rain having fallen here; the lat¬ 
ter part was dry, with a humid atmosphere. From the 2nd of December 
last to the 17th instant, u{)wards of a perpendicular foot of rain fell here, 
and during that period heavy rain frequently fell throughout Rngland, but 
chiefly along the southern shores; also along the shores of Ireland and Scot¬ 
land, in consequence of the S.W. winds and gales having prevailed two- 
thirds of the time, and having often been crossed by upper winds: the re¬ 
sult was an overflowing of the rivers, and a general inundation of the low 
lands. Even the level roads and lands near the hilly districts in Hampshire, 
and the adjoining counties, lay under water several days about the middle 
of the month, which rendered them impassable to foot-passengers. 

On the Ist instant, 1’89 inch of rain fell between the hours of 8 a.m. and 
(> P.M., accompanied with a brisk gale from the S.E. in the morning, and a 
very hard gale from the North throughout the afternoon and night. That 
depth of ruin in S(> short a time is with us un{)rccedcntcd; but nearly the 
same dc[)th fell here in 24 Jiours on the 29th of August 1821.—A more 
violent gale and rain in the afternoon, (as the latter frequently came down 
in torrents), have seldom been experienced; and in conse(jucnce of the 
then highly saturated state of the ground, the level roads and fields about 
the town and neighbourhood lay under water several hours, and carriages 
were prevented from travelling in the roads till the rush of water from the 
higher ground had subsided. On the morning of the 5th, icy efflorescences 
appeared on the inside of the glass windows; and at mid-day a bright par¬ 
helion was observed on the eastern side of the sun, 22i tlegrees distant 
from his centre. From the (5th to the 10th the atmosphere j)resented a 
snowy appearance, and on the latter day one inch and a half of snow fell 
here, with a gale from the North-east, Early in the afternoon of the 11th 
a thick fog came on, but was sooii dispersed by a change of wind to 
the West; and from a sudden rise of temperature the ice and snow were 
dissolved in four or five hours. While the thaw was thus rapidly going 
on, and immediately after the fog cleared away, a dense stratus, two or 
three feet in height from the ground, formed in the town and its vicinity, 
which viewed an hour before sunset from a height of twenty' feet, had an 
unusually whitish appearance, like smoke from a tobacco-[)ipe. It was no 
doubt produced so suddenly, by the hciit from the ground communicating 
with the lower atmosphere, whose tcm[)erature was only 40 degrees; while 
the heat of the ground, which had been kept down by the ice and snow, 
was 13 degrees higher. A wet fog prevailed throughout the day of the 
12th: its temperature on the grounu at 9 a.m. was 40 degrees; at three 
feet high, 43 degrees; and at nine and twelve feet high, 46 degrees. At 

midnight 
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niidniglit vivid lightning appeared in the W.S.W. liorizon, preceded hy 
two winds crossing each other, the upper one from that point, and the 
lower one %om the South-east. Several black thunder-clouds also ap¬ 
peared at the same time at a great distanee to the westward, which, with 
a rajiid fall of the quicksilver in the barometer, indicated an approaching 
storm. The thunder-storm and hurricane arc said to have come on at 
Plymouth soon after midnight, and to have lasted three hours with in¬ 
creasing violence, so that not only the ships and vessels at that port re 
ceived considerable damage, but those in the Atlantic Ocean, over which 
the hurricane came, as since ascertained. At 4 o’clock the following 
morning a very heavy gale from the S.W. was felt here, accompanied with 
heavy rain, vivid lightning, and long peals of thunder, from half-past five 
till half-past six : and in three hours afterward the storm was very awful 
at Dover, and severely felt in the Straits; so that it was more or less vio¬ 
lent along the whole southern coast. It is remarkable that the morning 
tide here, and at Plymouth, on this occasion, was very nearly as high as 
any of the following spring tides, notwithstanding it was a neap tide. 

The mean tensperaturc of the external air this month is unprecedentedly 
high; indeed the mean of March in several jireceding years was much 
lower, and it certmnly felt more like a spring tlian a winter month, which 
has been verified in some measure by the unusual appearance of spring 
flowers. I'his may be justly attributed to three co-o[)crttling circuinstances, 
viz. the prevalence of warm winds, as may be seen b> the above scale; the 
wet state of the ground, and the consequent hmniility of tin* contiguous 
air; and the uncommonly high temperature of the ground, from then; 
having been but little frost this w'intcr to diminish its heat. The mmmum 
temperature of the air has occurred four titiics by night instead of in the 
day. 

The atmospheric and meteoric lihcBnomcm that have come withiii our 
observations this month, arc two parhelia, t>nc lunar halo, tw'o 'meteors, 
and eleven gales of wind, or days on which they have prevailed; namely, 
one from the North, five from the North-east, two from tlic South-east, 
and three from South-west. 


JlEMAltKS. 

London.—.Ian. 1. Fair. 2. Foggy. 3. Fair. 4. Rain. 5. Snow, 

6—9. Cloudy. 10.Fine. 11. Snow. 12. Fog. 13 — 15. Cloudy. 16. Snow. 

17,18. Rain. 19—21. Fine. 22. Cloudy. 23. Fine. 24. Cloudy. 25. Rain. 
27. Fine. 28. Foggy, 29, Rain. 30, 31. Fine. 

Penzance.—iaw. 1. Heavy rain : fair. 2. Fair. 3. Rain : hail-showers. 
4. Hail-showers. 5. Fair: rain. 6. Clear. 7. Rain : blowing strong. 8. Fair. 
9. Fair: rain. 10. Rain. 11. Clear. 12. Cloudy: rain: stormy at night. 
13. Rain. 14. Cloudy: rain. 15. Rain. 16. Clear: rain. 17. Rain. 
18. Rain: clc.ar. 19. Fair. 20, 21, Clear. 22. Cloudy; clear. 23. Clear; 
misty, 24. Rain. 25. Rain: elem*. 26. Clear: 27,28. Fair. 29,30. Clear, 
31. Rain.—Rain-gauge ground level. 

Ro/fhw.—Jan. 1. Rain. 2. Fine: rain p.m. 3. Fine. 4. Fine: rain p.m. 
.5—8. Cloudy. 9. Cloudy: snow'P.M. 10. Fine. 11. Snow. 12. Fine-, 
rain early a.m. 13. Rain. 14. Cloudy: rain p.m. 15, 16. Cloudy. 
17. Rain and stormy. 18. Rain. 19—23. Fine. 24. Cloudy: rain a.m. 
25— 28. Fine. 29. Clondy. 30. Fine. 31. Cloudy. 

Owiug to the Discontinuance of Mr. Howard’s OhservationSy our Metcora- 
togical Table has some deficiencies, which wc to su^ly in our next. 

Meteoro- 
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XXXIX. A Letter to the Editors relating to the Ellipticity of 
the Earth as deduced from Experiments with the Pendulum, 
By J. Ivory, M.,A, F.R.S. 

Gentlemen, 

TN examining; the calculations in the articles relative to the 
ellipticity of the earth, inserted in the last Number of this 
Journal, I have detected a small arithmetical error, which, al¬ 
though of little moment, it may be proper to correct. The 
equation at the bottom of p. 170, viz. 

2*973 T= -*00061, 
should be, 2*973 t = —*00033: 

consequently, t = — *00011, s = + 00005, 

/=*20S6, A =*01335; 
and the formula for the length of the pendulum, 

I = 39*01335 + *2056 sin* A. 

But the error just corrected is so small as not to affect either 
the reasoning deduced from the formula at the top of p. 171, 
or any of the results obtained by it. 

It is directed in p. 207, that the two approximate quantities 
a and b, be so taken as to satisfy equation (A): but it is ob¬ 
vious that, although this be convenient, it is not necessary in 
the method of computation I have followed. Nothing more 
is required than that a and b nearly satisfy equation (A); in 
which case the right-hand side of equation (B), will not be 
equal to zero, but to a small known quantity positive. or ne¬ 
gative,—a circumstance which makes no essential difference in 




From the calculations which have beien made, we may infer 
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that no great confidence can be placed in the ellipticity de> 
duced from any partial combination of the experiments with 
the pendulum: for we have found that there is considerable 
uncertainty in the value of that element, even when we avail 
ourselves of all the experiments we at present possess. This 
matter will be placed in a clear light by setting before the 
reader, the values of A, or of the excess of the pendulum at 
the equator above 39 inches, which we have obtained by ta¬ 
king different means of the tropical experiments, viz. 

A 


•01230) 

*01330 > mean of 


U5 


experiments. 


•01605 j ’ 

The true value of the eejuatorial pendulum is therefore very 
uncertain. If we take the first mean of six tropical experi¬ 
ments, and neglect the other nine, we shall obtain, by com¬ 
bining the 31 remaining experiments, a formula for the length 
of the pendulum coinciding very nearly with that published in 
this Journal for October 1826, the ellipticity being about 
The other two means are the bases of the calculations in the 
two papers inserted in the last Number of this Journal. A strict 
scrutiny of the experiments would perhaps bear us out in 
adopting as the ellipticity that best agreed with the bulk 
of them; but any ellipticity between and will repre¬ 
sent sufficiently well 34 out of the 40 experiments in our pos¬ 
session. The ellipticity ^^^does not represent with much ac¬ 
curacy, either the six anomalous experiments, or the remain¬ 
ing 34; and in the present state of our knowledge, we may 
consider it a thing nearly demonstrated, that this value is too 
great. 

What is most remarkable in the experiments with the pen¬ 
dulum, is their excessive irregularity near the equator. This 
is well illustrated by the four values of A following, which are 
experimental quantities, not the results of calculation, viz. 



Longitude. 

A 

Maranham. 

.... 44°21'W. 

•01173 

Rawak. 

.... 131 1 E. 

•01479 

Galapagos. 

.... 90 0 W. 

•01717 

St Thomas.. 

.... 6 45 E. 

•02074 


The longitudes are set down, as all the stations are so near 
the equator, that they may be reckoned upon it. If the same 
irregularity shall be found to prevail upon all the parallels, it 
must be acknowledged that the figure of the earth, deduced 
from such incoherent data, will lose muchiof the interest and 
utility, which are usually attached to it. But ho such irr^- 
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larity has hitherto bee» experienced beyond the tropics; and 
even between the tropics there are only a few stations at 
which so great an excess of gravity has been observed as ex¬ 
cludes them from belonging to the same surface as the other 
experiments. I apprehend it cannot be said at present that 
the great anomalies alluded to, are so well ascertained as to 
render any further inquiry unnecesswy in regard to their ex¬ 
act quantity, or to the causes which produce them: and the 
determination of these points in preference to any other, seems 
to claim the attention of the experimenter; because it must 
fix in a great degree the complexion of the whole theory. 
Can we hope to determine an elliptical surface that will re¬ 
present all the experiments within the limits of the probable 
errors of observation i Or, must we be content with a mean 
elliptical figure liable to great discrepancies ? These seem at 
present to be the most interesting questions in this research. 
The least attention to the position of the anomalous stations 
on the surface of the globe, will prove how fruitless it would 
be, to suppose that the experiments can be better represented 
by a figure different frOm the elliptical spheroid. Far less can 
we expect, in the present state of our knowledge, to attain any 
useful purpose by pushing the theoretical solution of the figure 
of the earth to quantities of the second order; because the 
corrections tlms introduced must be ultimately determined by 
the experiments themselves, the uncertainties of which greatly 
surpass the quantities to be found. 

I remain, Gentlemen, 

Your obedient servant, 

March lii, ISiJS. J. IvORY. 


XL. Remarks on the Geology of the North Side of the Vale 
of Pickering. By John Phillips, F.G.S., Keeper (f the 
Mttsenm of the Yorkshire Philosophical Society."^ 

[With an Engraving.] 

'T^HE principal object of this communication is to explain 
some of the peculiar appearances which are exhibited 
along the southern edge of the oolitic hills which margin the 
Vale of Pickering from Searaer to Helmsley. 

My attention was first drawn to a part of this country by a 
visit to Kirkdale Cave, in company with Mr. Salmond and 
Mr. Smith, in March 1 824. In August of the same year 1 had 
further opportunity of examining with the aid of a barometer, 
the whole line during my walk from York to Scarborough. 

Read to the Yorkshire Philosophical Society, Jan. 1,1828; and com¬ 
municated by the Author. 
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In ^ptember 1825, I again traversed the line from Craike 
by ,Wass Bank to Helmsley; in September 1826, the Rev. 

V. Vernon and myself twice observed with attention the 
country about Ebberston and Snainton; and in October 1827, 
I very carefully reviewed with a barometer in my hand the 
whole line from Scarborough to Brandsby. 

The roads fromGraike and Brandsby to Helmsley, and from 
Helmsley to Scarborough, are lines remarkably well adapted 
for inquiring into the stratification of the country in question, 
and slight deviations to the right and left are easily made. 

Some results of these several investigations I now beg to sub¬ 
mit to the consideration of the Society. 

Four strata or formations as usually enumerated, are seen 
along the nortli side of the Vale of Pickering. 

Kimmeridge clay. 

Coralline oolite. 

Calcareous grit. 

Oxford clay. 

Of these the Kimmeridge clay, coralline oolite,, and calca¬ 
reous grit, may be considered as well identified by imbedded 
fossils with the strata bearing those names in the midland and 
southern parts of England. The Oxford clay is defined by its 
position between the well identified calcareous grit and Kel- 
loways rock, and contains besides some ammonites which lo¬ 
cally serve to characterize it. 

Kimmeridge Clay. —It was in 1824 that I first had the plea¬ 
sure of finding in the Kimmeridge clay, where it had been ex¬ 
posed b^ cutting the road at the east end of Kirby Moorside, 
plenty ot characteristic pieces of Ostrea deltoidea^ a fossil which 
Mr. Smith and myself had always considered to mark this 
stratum. The clsiy here is thin, contains minute layers of brown 
and white sandy lumps, in the upper part of which lies an am¬ 
monite like A. plicomphalus (Min. Conch.), and covers brown 
sandy stone incumbent on coralline oolite. The clay rises to 
the north, and forms the little insular hills which have recently 
afibrded new examples of Ostrea deltoidea. From Kirby to 
Sinnington it retires to the south of the road, but beyond Sin- 
nington forms a hill nearly a hundred and twenty feet high 
above Ae stream which there exposes the uppermost beds of 
the oolitic series beneath. From mis point its course is wholly 
on the south of the road, but so much concealed by the allu¬ 
vial and diluvial covering, that it would be a difficult matter to 
represent it on a map with even tolerable accuracy. It is seen 
on the coast at intervals from Filey to the Speeton Clifls; but 
Ostrea deltoidea has never yet been found there. Unless at 
about one mile east of Helmsley, the Kimmeridge clay lies 

wholly 
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wholly to the south of the road from Kirby Moorside to Sprox- 
ton, one'mile south of Helmsiey. In this clay hill I found no 
opportunity of searching for fossils, but about a mile further 
west, where the road crosses 4 low insulated woody hill, 1 had 
the satisfaction of finding, in a broken clay bank, a layer of 
Ostrea deltoidea in tolerable perfection. This is the fifth ex¬ 
ample within my own knowled^ of this remarkable fossil be¬ 
ing found in the Kimmeridge clay of Yorkshire. Its tnie po¬ 
sition here, as at Heddington and other places in the south of 
England, is very near the top of the oolitic formation which 
lies beneath; and I have no doubt it would be found in several 
other places, and in greater plenty, if it were carefully sought 
after. From the hill above mentioned, die Kimmeridge clay 
turns away toward Malton, and accompanies the eastern 
boundary of the coralline oolite. 

The Oolitic Rocks rise from out of the Vale of Pickering 
to the north and to the west. Every one accustomed to prac¬ 
tical geological investigation will at once recognize in the long 
slopes from Hambleton and Oswaldkirk, the Terrace of Rie- 
vaulx, and the sides of Newton dale, the characters of regular 
declination. There has been a general mistake respecting the 
order of. succession of the members of the coralline oolite 
series in this tract of country. It has been generally believed 
that the uppermost beds of the series are coralline or shelly 
limestone, such as is seen in the quarries near Scarborough 
and Malton. But in truth, these oolitic beds are separated 
from the Kimmeridge clay by a considerable thickness of 
sandy calcareous and ferruginous beds, containing some fossils 
analogous to those which lie in the calcareous grit beneath the 
oolite. 

This fact is evident on either the Gilling or Coxwold road 
to Helmsiey. Oswaldkirk bank on the former road shows 
oolite under a considerable covering of brown sandstone, which 
continuing beyond Grange is twice covered by detached hUls 
of Kimmeridge clay, but never once exposes the subjacent oolite 
till we descend to the town of Helmsiey (see Plate V. section A). 
On the Coxwold road, after ascending nearly the whole height 
of the romantic Wass Bank, we notice the Oxford clay, sur¬ 
mounted by mural precipices of calcareous grit, and at the brow 
of the hill a quarry of coralline oolite covered by a hundred 
feet of brown and yellow sandstone. This forms the poor 
heathy moors to the north-west, and ccmtinuing N.E. towards 
Helmsiey, presents to that town an escarpment on the declining 
side which exposes the coralline oolite (see section B). 

Here then we first find indications of a denudation of a very 
interesting character: a denudation on the dipping edge of the 

strata 
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strata ivhidi has produced here and there escarpments looking 
toward the formations which cover their continuous slopes. 
This principle will, 1 am satisfied, be admitted by all who care¬ 
fully consider the facts; and it .avoids the impropriety of sup¬ 
posing a dislocation without evidence. According as the de¬ 
nudation has extended more or less toward the “rise” of the 
strata, more or fewer beds of the oolitic series are exposed: 
where the denudation has produced the greatest effect, the 
lowest stratum exposed is Oxford clay. 

A similar escarpment is found on the Rievaulx road from 
Helmsley as on the Oswaldkirk road; but long slopes of co¬ 
ralline oolite and brown sandstone over it cross the road to 
Bladlam. Hence to the valley of Kirkdale the same brown 
stone lies on all the higher parts of the road, and in a soft con¬ 
dition covers the oolite in the quarry at the famous cave. A 
mean of three measures very carefully made in 1824, gave me 
thirty-one feet for the height of the cave above the bed of the 
stream. (The statement of eighty feet in Dr. Buckland’s ac¬ 
count is probably a typographical error.) Nearly fifty feet of 
oolite are here exposed, and there are about twenty feet of 
sand and sandstone above. The brown stone continues be¬ 
low Manor-dale to Kirby Moorside, where it is covered by 
Kimmeridge clay. 

In the stream which flows through the heathy common on 
the road from Kirby Moorside to Sinnington, geologists may 
observe in a very satisfactory manner the relation of this sand¬ 
stone to the coralline oolite. The road-bridge over the stream 
stands on irregular sandstone layers, containing a few frag¬ 
mented shells. Rising toward the north at a greater angle 
than the slope of the valley, fresh beds are exposed in succes¬ 
sion as we proceed, and at length below six feet of yellow sand 
we find the uppermost very solid bed of oolite full of Turri- 
tella:, Melanim^ spines of Cidaris and Trigonia costata^ as at 
Helmsley. A few beds lower lies a coarse variety of Ostrea 
gregaria ? (Min. Conch.) At about half a mile from the road 
these observations may be repeated in the large limestone 
quarries, where the remarkable turbiniferous bed covers the 
other calcareous layers. Some Turritelke also occur in the 
lower beds of the rock, which occupies the whole stream and 
sides of the valley, being covered by the heathy cap of sand¬ 
stones. In the bank of the stream at Sinnington these sand¬ 
stone beds arc again exposed dipping south, and afford some 
fossils extremely similar to those which accompany the lower 
calcareous grit; particularly ammonites and pectines. Be¬ 
yond Sinnington, the road crosses a hill of Kimmeridge clay 
one hundred and twelve feet above the stream; then descend¬ 
ing 
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ing almost as many feet, it continues by Wretton and Aislaby 
on the long slopes of the same sandstone series to Pickering. 

It thus appears that from Helmsley to Pickering the effects 
of denudation on the dipping edge of the oolitic series are 
scarcely at all observable; the beds declining regularly, and 
almost without interruption, into the Vale of Pickering. The 
denudation of Helmsley appears to be connected with the for¬ 
mation of the valleys about that town; but from Pickering east¬ 
ward, a more extensive operation of similar causes has pro¬ 
duced a long range of escarpments crossing the direction of 
the little existing valleys, but parallel to the general line oi’ the 
great \'ale of Pickering. 

The valley descending to the south by the town of Picker¬ 
ing, presents good opportunities of observation. The strata 
on the western side are much lower than on the eastern, and 
slope south into the Vale of Pickering, without presenting any 
escarpment. On the eastern side calcareous grit is quarried 
beneath the limestone, a thin covering of the upper sandstones 
mixed with clay lies above that rock, and the whole series, 
sloping south into the Vale of Pickering, has been subjected to 
denudation parallel to the range and on the declining side. 
The effect of this denudation becomes extremely evident as 
we proceed further toward Scarborough. Before reaching the 
village of Thornton we cross a hill which appears to me to be 
formed of the Oxford clay. At Allcrston, springs issue from 
the top of it, beneath the calcareous grit wliich is found on all 
the little risings to Ebberston, while the clay fills the valleys. 
At Ebberston, as at Allerston, springs issue from beneath the 
calcareous grit, and flow southward over the Oxford clay, in 
which stratum Mr. Vernon and myself found Mya Vseripta, 
and a peculiar ammonite as at Scarborough (see section C). 
At Parson’s Houses, between Ebberston and Allerston, a well 
was sunk twenty-one yards through the clay of Ebberston to a 
brown freestone rock, which I suppose to be Kelloways stone. 

Above the line of springs at Ebberston, calcareous grit in 
its usual characters with calcedonized ammonites occupies a 
good height in the hill, and is surmounted as usual by the 
coralline oolite, here full of Ostrece in the lower part, and of 
Melania and Turritella at the top. This escarpment, showing 
calcareous grit and coralline oolite, is very distinct above and 
north of the village of Snainton; and 1 think may be traced, 
though less evidently, by Brompton and Wykeham to the old 
Tower at W est Ayton. After this, the long slopes of calcareous 
grit, descending from Falsgrave Moor and Oliver’s Mount, are 
covered bv parallel beds of oolite at Seamer, sloping down into 
the Vale of Pickering without any denudated edge. 


Between 
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Between these sloping beds of the oolitic range as they con- 
tinue to Filey Brig, and the projection of chalk from Hunnian- 
by, the Vale of Pi^ering is much narrowed; and where it opens 
into the sea exposes such a vast quantity of diluvium as to 
cover almost all the beds of oolite, and eiiectually to hide the 
junction of this series with the Kimmeridge clay. This stra¬ 
tum is seen irregularly in the cliffs peeping out from under its 
huge load of diluvium, and at length near Speeton is exposed in 
very decided characters, lying immediq|;ely beneath the chalk. 

I have no doubt that an impartial examination of this line 
of country will lead to the adoption of my opinion, that the 
pseudo-escarpments of the oolitic rocks on the north side of 
the Vale of Pickering are caused by denudation nearly parallel 
to their ranges, and that no general dislocation is at all con¬ 
cerned in the appearances. Even a new zi^ag fault would 
add nothing to the explanation, the facts remain just as before:. 
sometimes the dip of the strata is uninterrupted till the Kim¬ 
meridge clay, as at Sproxton and Kirby Moorside, lies on the 
oolitic rocks; in other cases the declining surface is interrupted, 
and a pseudo-escaipment results, exhibiting coralline oolite 
alone as at Helmsley, or calcareous grit beneath it as at Pick¬ 
ering, or even Oxford clay beneam that as at Ebberston. 
The strata re-commence no doubt on tlie south of this last 
place; but they are not seen, because from the breadth of the 
denudation the opposite edges are sunk much below tiie ge¬ 
neral l«rel of the vale, and covered by diluvial and alluvial 
accumulations. These accumulations prevent the Kimmeridge 
clay from being seen in the flat central part of the vale; but 
on its southern side where the ground rises to the Wolds diis 
stratum may be very well traced. (See Plate IV. section D.) 

< The inferences from these results connect themselves closely 
with general views on denudation and diluvial action, but it 
seems improper to enter into a discussion of them on such an 
insulated example. This is not the only instance which may 
be brought forward when the details have been more carefully 
studied. Till then, 1 must content myself with referring to the 
accompanying sections in illustration of these remarks, and 
have only further to pbserve that they were all drawn on the 
spot—One general explanation will apply to them all: 

Plate V. 1. White chalk. 

2. Red chalk. 

3. Kimmeridge clay. 

4. Upper calcareous grit 

5. Coridline odite. 

6. XiGwer calcareous grit. 

7. Oxford day. 


8. Kelloways 
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8. KeUowavs rock, which appears on the northern edge 
‘ of tne oolitic hills, but is not seen at the surface 
in the Vale of Pickering. 

Dec. 1827. 


XLI. A new Theory of the Resistance of Fluids, compared with 
the best Experiments. By Mr, Thomas Tredgold, Civil 
Engineer; Hon. M.Inst. Civ. En., and of the Liter, and Phil. 
Society of Newcastle-upon-Tyne.* 

[With an Engraving.] 

1. ^H£ following is an account of some inquiries respecting 
^ the resistance of fluids, which were undertaken to en> 
able me to render more eifectual assistance to those who con* 
suit me on subjects where an accurate knowledge of this re* 
sistance is of importance: a further motive to proceed in the 
research was the extensive application of which it is susceptible 
among the wants of a commercial nation. With a like sense of 
its utility it was long ago remarked by Dubuat, that to de¬ 
termine the resistance which a body in motion experiences 
in a fluid at rest, is one of the most important problems of 
general mechanicsand since that time it has acquired still 
greater interest, in consequence of the application of a new 
species of power to propel vessels at sea. 

2. Since 1 commenced the investigation, the French Aca¬ 
demy of Sciences have ofiered a premium for the best series 
of experiments on the resistance of fluids; and certainly a good 
series of experiments under a great variation of conditions would 
be valuable; but when they are not made for the express pur* 

f iose of determining particular truths, or data, they become of 
ittle value in assisting the progress of scientific investigation* 
The object of an experiment, like that of an equation, is the 
determination of something unknown; the same principles ap¬ 
ply to both cases. The fine discoveries which made chemistry 
a science, resulted from experiment conducted by the methodi¬ 
cal system of the mathematicians, though not in the same tech¬ 
nical form.. 

1 have felt the defects of the miscellaneous system of experi¬ 
ment, in attempting to correct and confirm my own inquiries; 
but have compared them with the best I am acquainted with. 

3. When a body is moved forward in a fluid, the parts of 
the fluid before the body must be displaced; the force required 
to produce this effect is the measure of the direct resistance, 

* Read to the Lit. and Phil. Society of Newcastle-iqton-Tyne; and com¬ 
municated by the Author. 
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4. The vacancy left by the motion of the body is filled by 
the motion of the fluid; but, with a loss of the force necessary 
to maintain an equilibrium among the parts of the fluid, equi¬ 
valent to the force producing this motion in the fluid. The 
increase of resistance from tnis cause has been termed the 
minus pressure of the Jluid. 

5. The sum of the direct resistance, and that due to the de¬ 
ficiency of equilibrium, called the minus pressure, is the total 
resistance when the friction is neglected. 

6. If fluids were devoid of friction they would be perfectly 
elastic, diflering only in the degree of compression produced 
by a given force; hence, in considering the effect of collision 
on a fluid, it must be esteemed an elastic body. The coherence 
and friction of natural fluids render their elastici^ in a slight 
degree imperfect, but not sufficiently so to interfere with the 
application of rules founded on its perfect elasticity in most 
of the cases occurring in practice. The total want of elasti¬ 
city is incompatible with the very nature of a fluid. 

7. If a body moving with an uniform velocity in a straight line 
AB, Plate IV. fig. 1 . impinge on a filament of a fluid in which 
it moves, with apart of its surface inclined in any manner to the 
direction of the motion, the fluid will be reflected, and the di¬ 
rection of the resultant of the impingeing and reflecting forces 
will be perpendicular to the surface, and equal to the pressure 
of a column of the fluid capable of producing the actual ve¬ 
locity of the body. For the fluid being elastic, the restoration 
of ^ure produces the reflecting force, and the force in a di¬ 
rection perpendicular to the surface is only half that which 
would arise from the collision of a non-elastic body. 

8. Of the direct Resistance. —Let v be the difference between 
Ae velocity of the fluid and that of the body, when estimated 
in the direction of the motion; g = the space described in a 
second by the velocity due to the force of gravity in vacuo = 
32^ feet; a = the angle the portion of the surface, on which 
the filament of fluid strikes, makes with the direction of the 
motion ; and h =b the height of the column of fluid equal to 
the direct resistance. The velocity of the body is. to that of 
the surfece in a direction perpendicular to itself; or in the di¬ 
rection of the resultant as v : n sin a; and ° z= the co- 

2 Iff 

lumn of fluid whe^e weight would be equivalent to the per¬ 
pendicular pressure. This pressure reduced to the direction 

of the motion is A = 2 g~~* forces perpendicular to the 

direction of the motion being supposed to mutually balance 
one another. o * x j 


9. Of 
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9. Of the Minus Pressure.^lt is obvious, from the property 
of figures having parallel sides, that the quantity of fluid re¬ 
quired to fill the vacancy left behind the body when it moves, 
is a constant quantity, whatever be the form of the body; there¬ 
fore the deficiency of pressure will vary only with the velocity 
the fluid must acquire to follow the retiring surface. But if 
c be the angle that surface makes with the direction of the 
motion, the velocity will be i; sin c; consequently, the motion 
of the fluid being established, the resistance from the defi¬ 
ciency will be 


k’ sin® e 




Combining the two resistances, we have the height of the 


column = - <’2 sin® a -f sin*c) -f F = H; where F is the 

’ig ' 

friction. When the body is a cube or a cylinder, with the 
ends perpendicular to the direction of the motion, the angles 

become 90°, and neglecting the friction =s H. 

The height due to the resistance being to the height due to 
the velocity as 3: 2. 

10. If file height of a column that would balance the fric¬ 
tion be X feet, and li be the height producing the motion, then 


H —~ (2 sin*a-f sin®c); or ^=H— (2sin®a + sin®c). 

Assuming that the friction varies as the square of the velo¬ 
city, and as the surface of the body; and putting f = the 
height of a column of water whose weight is equal to the fric¬ 
tion of one foot of surface when the velocity is one foot per 

second; then ^ will be the height when distributed over 


the whole section of the moving body, when s is the area 
of that section; therefore, Ip be the area of the surface, 

■ — = X, 

s 

11. There is also the friction of the fluid itself to be consi¬ 
dered when the velocity is considerable; and without being 
able to assign a satisfactory reason for it, if we consider the 
length to be increased by a quantity An, where A is a coefil- 
cient depending on the nature of the fluid, the result agrees 
nearly with experiment, and the value of x including this effect 

^ jf -3 - and consequently, 


»•( 


2 a -f an* c 
4g 


+ /y('+*0 \ _ H. 


Before attempting to determine the constant quantities from 

2 K 2 experi- 
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experiment, it will be useful to consider the different cases 
corresponding to the experiments to be compared. 

12. If a plane of given area, and equal thickness, be set at dif¬ 
ferent angles to the direction of the motion, the resistance will 

be expressed by ^2 (sin®«+cos® sin a + cos = H 

when the effect of friction is neglected. (See Plate IV. fig. 3.) 
When the thickness is inconsiderable, the effect of the edge 

may be neglected, and then •^(2sin®a*+ sin a) = H. 

13. In the case of a parallelepiped, with a wedge-formed 
prow attached, we have sin c = 1; ^see fig. 2.) and, 


4- (2 sin* a + 1) = H. 

Including the friction ^ 2 sin * a +1 + ^ ^=H. 

The same equations will apply when a cylinder terminates at 
one end in a cone. 

14<. The resistances of curved surfaces may also be com¬ 
puted : for example, let it be the resistance of a sphere;—put 
p — 3*14159, and y = the variable radius of the base, and 
2py y = the fluxion of its area. Then the figure being a circle, 
end x the abscissa measured on the direction of the body’s 

motion (fig. 4.) -^4^ = sin a; and yy = [r—x) x; consequently. 


2pv'*i 2r — x,r 

4g ^ »•’ 


+ 



H x2pyy. 


The fluents are, 

C‘2(rS—(r—x)s) 

And, when = r. 


r«-(r-x)« 


I = Hpy. 


— + T; = —— = ” li- = «• 

The resistance of a sphere is to the resistance of a cylinder 
of the same diameter as 1 *3 : 3, or as 1: 2*308; or as *433:1. 

15. If a cylinder have a hemispherical end or prow, then 
sin c becomes unity, and substituting this value of it in the 
equation we have, 

Kv-^o=-:-=h. 

16. And, if the motion be reversed, or the flat end go for- 

ward, /_ 1 \ 2*5 




17. Ac- 
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17. According to this investigation we have therefore the 


ibllowing order of resistance. 

A cylinder with flat ends. 3 or 1*00 

A cylinder with the hind part a hemisphere 2*5 or 0*833 

A cylinder with the fore part a hemisphere 1*8 or 0*60 

A sphere. 1 *3 or 


These ratios are likely to be altered a little by the effect of 
friction; and if the cylinder be reduced in length till it becomes 
a thin plate (fig. 9. and 10.), a still greater alteration is caused 
by the interference of the two motions of the fluid. The ef¬ 
fect is easily observed by moving differently-formed bodies in 
water. 

18. When a cylinder moves in a direction perpendicular to 
its axis (fig. 7. and 8.), making d its length, we have 2di = 

the fluxion of its area, and = sin a ■= sin c; hence, 


T-f— +- ^) = tix2dx. 

The fluents are, when z is the arc of the curve. 


»—(r —x) . (3r®y + 2r3—2 (r—*)*—3y*(r—x) \ 

4g \ 4»’» 3^5 ) 

= H X 2 d :r. 

In this form the equation applies to the curved ends of 
canal boats having flat bottoms, the curves being usually por¬ 
tions of circles; and an approximate equation in the following 
form is easily applied. 

Let mr — half the breadth of the boat, r being the radius 
of curvature; then 


2d»* r 3z—»■ (l—w). (3—4»») *•(2—2 (I—m) ((I—m)® + 3»n) 


2dHx. In the ordinary boats m =*125, and therefore, 


2d»® / 
4g V 


3s-l*l629r 


= 2 / H jr. 


From these equations I have been enabled to compare some 
experiments made by Mr. Bevan on the power required to 
draw canal boats; which will be detailed after treating of the 
friction of bodies moving in fluids. 

When a perfect cylinder is the form of the body, then r = a? 
and p = 3*14159 r, we have, 

j;® / 3;» , 2 \ l*8448fi« „ 

4g\ 8 3 / “■ Ig ■ - M* 


19. Of the Friction of Fluids.'-^k series of experiments on 

the 
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the friction of water were made by CoLBeaufoy *, from whence 
it appears that the friction of water is very nearly as the square 
of the velocity; and about *0032 pounds lor one foot of surface 
moving at the rate of one foot per second. It is somewhat 
greater than this in slow motions; most likely from the effect 
of cohesion being sensible in small velocities. The experiments 
made by the Society for the Improvement of Naval Archi¬ 
tecture do not appear to be so nearly in the ratio of the square 
of the velocity, but at the velocity of four nautical miles per 
hour the resistance is exactly *0032 pounds (see Dr. Young’s 
Nat. Phil. ii. p. 229). The head of water equivalent to this 

resistance is = 0*0000512 =zf. 

20. If the resistance from the friction of the fluid itself be 
neglected, the general equation for water w'ill be 

j { 2sm3a + sin * c 0‘0000512p/^ _ u 

^ I 128-76 

or, (2 sin® a + sin® c + 0*0066 ^ = H. 

When sin a = sin c = sin 90°, the resistance from friction 
is to the resistance from pressure as 3 : 0*0066 

21. The value of the coefficient A, for water is of very little 
use, neither are there good experiments for determining it; in 
the resistance of air, however, it becomes of importance. The 
equation for air, when the length of the body may be neg¬ 
lected, is 

^ sin® a + sin® c = H. 

And if » be the resistance of the body compared with a 
plane of equal section when the friction is neglected, the re¬ 
sistance of the plane being unity, the best experiments give 
4egfA = 0*000000332 n. The results of experiments, how¬ 
ever, differ considerably; and it is difficult to fix on a datum 
which it never was their object to determine. 

22. Comparison with Experiments. —The experiments of 
Bossutf were made with a parallelepiped four feet in length, 
two feet in breadth, and two feet draught of water. It was 
first tried alone, and afterwards with wedge-shaped prows of 
different de^ees of acuteness (see fig.2.); the time of describing 
ninety-six met was observed, when the velocity had become 
uniform, except in the experiments with the most acute angles 

* Dr. Thomson’s Annals of Philosophy, vol. vi. p. 381, 1815. 
t Traife D'Hydrodynamiqtte, tom. li. p. 394 -411. 

in 
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in which the time of describing seventy-two feet was observed. 
Five tri^s were made with each chrage of form, except with 
the most acute prows, which were tried only thrice, and in the 
latter the results were not so regular as the others. The fol¬ 
lowing table contains the mean resistances as Bossut has col¬ 
lected them, the resistance of the parallelepiped being denoted 
by 10000. 

The equation applying to this case is 2 sin* fl + 1 + 

0*0066 ; and neglecting the difference be¬ 

tween the measures, the resistance must be 10000 when sin 
=1, consequently 0*3285 ^2 sin*a +1 + *0445 (^8 + 
is the expression for other angles. 


Angle with 

Resistance 
collected 
from Ob¬ 
servation. 

Resistance by Calculation. 

Old Theory 

the Direc¬ 
tion of the 
Motion. 

without 

friction. 

with 

friction. 

n^lecting 
Friction *. 

90° 

10000 

10000 

10000 

10000 

84 

9893 

9891 

9893 

9890 

78 

9578 

9571 

9578 

9568 

72 

9084 

9067 

9083 

9045 

66 

8446 

8417 

8442 

8346 

60 

7710 

7663 

7700 

7500 

54 

6925 

6863 

6913 

6545 

48 

6148 

1 6068 

6131 

5523 

42 

5433 

5330 

5407 

4478 

36 

4800 

4687 

4777 

3455 

30 

4404 

4170 

4272 

2500 

24 

4240 

3781 

3897 

1654 

18 

4142 

3530 

3662 

955 

12 

4063 

3393 

3552 

432 

6 

3999 

3341 

3578 

109.. 


The numbers in the fourth column ought to represent the 
resistances; and as the difference between these and Bossut’s 
meati results are not greater than the differences among the 
trials with the same form, in any case we may, I think, con- 


• See Bossut’s Hydr(dvnamqite, tom. ii. p# 411, or Rt^ison's Mechani¬ 
cal Philosophy, vol. u. p.'^5.%ince’s Hydrostatics, Dr. Hut- 

ton’s CouTM of Mathematics for the MiIitaiyAcademy, vol. u. Problem xix. 


p. 353. 


elude 
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dude that the formula is sufficiently near for any practical 
purpose, as far as this'species of body is concerned. 

• 23. Some experiments were made in a very difierent man¬ 
ner by Mr. Vince*, and besides being chiefly made with thin 
planes, they were made by a rotary machine, which rendered 
it necessary to determine the centre of resistance. This he 
has done inaccurately; but neglecting its effect on the results, 
the experiments give die ratio of the height due to the resist¬ 
ance to be to the height due to the velocity as 3 : 2. This is 
the same as the ratio we have derived from theory (Art. 9.). 
The experiments with a thin plane set at different angles 

may be compared with the equation ~ (2 sin ^ a + sin a)=H; 

(Art. 12.) which making the resistance at 90® equal 1000, will 
vary as I00Q(2 sing a + sin a) 


Angle with 
the Direction. 

Ratio by 
Experiment. 

Ratio by 
Calculation. 

DifTerences. 

90° 

1000 

1000 

0 

80 

963 

975 

+ 12 

70 

915 

902 

-13 

60 

820 

788 

-32 

50 

660 

646 

-14 

40 

506 

4«9 

-17 

30 

330 

333 

+ 3 

20 

157 

192 

+35 

10 

48 

78 

+ 30 


Mr. Vince also tried the resistance of hemispheres moving 
in water; with the base foremost, and with die spherical side 
foremost, the ratio was 8339 to 3400. The resistance of a 
cylinder of the same diameter he found to be 7998; hence 
making the latter unity we have By experiment; Cylinder 1; 
base of hemisphere 1^)5; round side *427. 

By calculation; Cylinder 1; base of hem. *835, round side *6. 

24. The experiments of Dubuatf on the pressure of water 
on bodies moving in it tend to confirm the relation of 2 to 1 
between die direct and minus pressure of a column capable of 
generating the velocity. He has shown that the pressure is 
different on different parts of a plane surface, and this we might 
expect; but the whole effect is not altered l:^ the distribution 

* I%il. Trans. Abrid., vol. xviu. p. 350. 
t PrimAjtet Hydrardique, tom. ii. purtie 3. 
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of the resisting forces* which will vary in proportion to the 
facility with which the fluid can escape by reflection from the 
different parts of the surface. 

25. The experiments made by the Society for the Improve¬ 
ment of Naval Architecture*, differ considerably from others, 
but they are most readily compared in a tabular form. The 
resistances were taken at a velociw of five nautical miles per 
hour, which is (.'quivalent to 8*35 feet per second. 


Form of the Body. 

Resistance 
by Experi¬ 
ment. 

Ratios. 

Calculated 

Resistance. 


Pounds. 


Pounds. 

Thin square plane. 

80*76 

1*08 

100*7 

Cube. 

79*34 

1*07 

1 100*7 

Thin round plane..... 

80*64 

1*08 

100*7 

Cylinder. 

74*69 

1*00 

100*7 

Cylinder and hemispherical end 
The same reversed . 

56*04 

22*28 

•75 

*30 

83*9 

60*4 

Cylinder terminating in a he-1 
misphere at both ends.j 

18*53 

•25 

43*6 

Sphere . 

25*24 

•34 

43*6 


I have no doubt that there is an error somewhere in the 
mode of trial which gave the resistance stated in the account 
of these experiments, for they do not agree with others. 

26. Col. Beaufoy made some experiments on the resistance 
of water, which appear to have been conducted in a similar 
manner. He found the resistance of a square foot, moving at 
the rate of one foot per second, to be 1*2949 pound; according 
to my mode of calculation, it should be 1*45 pound. 

27. Borda, from an experiment made in sea-water, makes 
the resistance of a foot of surface If pound Fr., at a velocity 
of about one foot per second; and Bouguer, as quoted by 
Robison, makes the resistance 1*44 pound Fr. My mode of 
calculation gives 1*785 pound Fr. tor the resistance of sear 
water, to a surface one mot square moving at the rate of one 
foot (French) per second. 

28. Mr. ^van has given me an account of some trials he 

made to ascertain the resistance of a canal boat on the Grand 
Junction Canal. The length of the boat was 69*57 feet; its 
width, 6*83 feet; floating depth in the water, 0*89 foot; weight, 
9| tons; radius.of curvature four times the breadth; and the 
area of surface in contact with the water,,540 feet. fig. 7*) 

* Buchanan on Propelling Vessels by Steam. 1816. 

New Series. Vol. 3. No. 16. April 1828. 2 L The 
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The equation rendered applicable to this case is 
t;* (•242 d(3 2 — ri629r) + 0*0032^ /) = the resistance in 
pounds; arid as d = *89; 2 = 13‘8; r = 27*32, and I =540, 
it becomes 3*79 ri* = the resistance in pounds. 


Velocity in 
Feet per 
Second. 

Resistance 
in Pounds by 
Experiment. 

Calculated 

Resistance. 

Feet. 

Pounds. 

Pounds. 

1*31 

6*1 

6*49 

1-98 

14 

14*8 

2*93 

28 

32*5 

4*3 

56 

70*0 


Considering the complex form, the resistance is expressed very 
well by the equation, and quite as nearly as a general rule 
could be expected to give it; and every one is aware of the 
advantage of being able to anticipate practical effects so nearly. 

29. The most imporUuit experiments on the resistance of 
air appear to be those conducted Dr. Hutton^, for the 
improvement of the theory and practice of Gunnery. In or¬ 
der to ascertain the effect of giving different inclinations to the 
same surface, he fixed a rectangular plane 32 inches in arca^ 
at different angles to the direction of its motion; the velocity 
was twelve feet per second. 


Angles with 
the Direc¬ 
tion. 

Resistance 

by 

Experiment. 

Calculated 

Resistance. 

Difference. 

90° 

1000 

1000 

0 

80 

994 

975 

-19 

70 

957 

902 

—55 

60 

868 

788 

—80 

50 

724 

646 

-78 

40 

533 

489 

-44 

30 

331 

333 

+ 2 

20 

158 

192 

+ 34 

10 

52 

78 

+ 26 

5 

19 

34 

+ 15 


The resistance of the plane when set at an angle of 90° and 
moving at the rate of twelve feet per second, was 0*841 ounce. 
By my mode of calculation it comes out 0*896 ounce. In an- 
oucr set of trials with a triangular plane, the resistance cor- 

* Tracts, vol. iii. p. 202. 


responding 
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responding to the same area and velocity was *846 ounce. The 
mode adopted by Dr. Hutton to reduce for the edge of the. 
plane is not quite correct, ns it obviously has an unequal ef¬ 
fect at the difierent angles. (Art. 12.) 

30. In comparing the resistance of bodies of different forms," 
Dr. Hutton obtained the following ratios 



('one. 

Angle 2.59 42'. 

Sphere. 

Cylinder. 

Hemisphere. 

Convex 

side. 

Base. 

Vertex. 

Base. 

Rath) by Ex- 

126 

291 

124 

285 

119 

288 

periment J 

*44 

1*02 

•435 

1-00 

•42 

1-01 

By Calculation 

•388 ' 

•729 

•434 

1-00 

•6 

•833 


It will be remarked, that in air as in water, the hemisphere 
w'ith the convex side foremost differs most widely from the 
result of calculation. The sphere is very near, and the near 
coincidence of the actual resistance, as w-cll as the ratio, is 
worthy of notice. 

The resistance of a ball two inches in diameter was found 
by experiment to be ’163 ounce at a velocity of twenty-five 
feet per second. By calculation I find its resistance *1655 
ounce at that velocity,—a difference of only in excess. 

31. CoJ. Beaufoy* made some experiments on the resistance 
of air on bodies of dilfercnt shapes, and published a table of 
the resistances. When the area of'the base is one superficial foot 
the force is in ounces; and taking the line corresponding to a 
velocity of twelve feet per second, I have added the numbers 
my mode of computation give in these cases. 



(Jone. 

Angle 45®. 

Thin 


Wedge. 

Angle 45®. 


Vertex. 

Base. 

Plane. 

Cylinder. 

Vertex.' 

Base. 

Resistance bvi 

3-61 

4-586 

4-834 

4-668 


4-69 

Experiment $ 

3-005 

Calculated 1 




4-032 

2-294 

3-36 

Resistance j 

3-36 

Differences... 


1-226 

•802 

•636 

•711 

1-33 


In these comparisons the calculated numbers are in defect, 
and the ratios are not veiT different. 

32, Returning to Dr. Hutton’s experiments f, I must next 

* Annals of Philosophy for 1815, vol. vi. p. 277. 
t Tracts, vol. iii. p. 230, where the tentative formula of Dr, Hutton arc, 
piven. 2 h 2 show 
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show how &r the formula will apply to great variation of ve¬ 
locity. 

The equation for a spherical ball reduced to the form ap¬ 
plicable to this case is 

** /l.a 1*3 X 0-000000332 x 4t» \ rj 

j J — ti; 

and since a cubic foot of air weighs 1*2 ounce at the mean 
temperature and pressure, and the area of the section of the 
ball is d® X feet, it becomes 

iiscf/, . 0-0000013281; \ . 

-i5rv+ — 4 — 


resistance in ounces. 


Velocity in 
Feet per 
Second. 

Resistance' to a Bull two Inches Diameter in Ounces. 

By Experi¬ 
ment. ' 

By 'I'lieory. neg¬ 
lecting Friction. 

By Theory, 
with Friction. 

5 

0*006 

*0066 

*00661 

10 

0*026 

*02647 

*026478 

15 

0*058 

•0595 

*05977 

20 

0*103 

• *106 

*10664 

25 

0*163 

*166 

*16725 

30 

0*237 

*238 

*24016 

40 

0*4.27 

*425 

•43012 

50 

0*676 

•665 

*675 

100 

2*78 

2*647 

2*727 

200 

11*34 

10*6 

11*24 

300 

25*8 

23*8 

25*96 

400 

46*5 

42*5 

47*62 

500 

74*4 

66*5 

76*5 

600 

110*4 

96*0 

113*28 

700 

156*0 

130*0 

157*44 

800 

212*0 

171* 

211*96 

900 

280*3 

215* 

273*32 

1000 

362*1 

265*00 

345* 

IJOO 

456*9 

321* 

427*48 

1200 

564* 4 

383* 

521*24 

1300 

683*3 

450* 

625*76 

1400 

811*5 

520* 

739*52 

1500 

947*1 

595* 

865* 

1600 

1086*9 

680* 

1007*68 

1700 

1228*4 

769* 

1162* 

1800 

1368*6 

860* 

1326*.56 

1900 

1505*7 

960* 

1508*72 

2000 

1637*8 

1060*00 

1700* 


In this series of comparisons there are only two places in 
which the difference amounts to and the one is in excess, the 
ether in defect; and if the resistances were represented by the 

ordinates 
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<M'dinates of two curves, these curves would cross five times at 
unequal distances in the range. 

k 

Explanation of the Plate, 

Fig. 1. A body moving in tbe direction AB. The collision 
and line of reaction of a filament of the fluid from the oblique 
surface of its fore-part are indicated by faint lines, with dotted 
lines to represent the composition and reduction of the forces. 
The motion of the fluid after the body is also shown by lines 
of a light tint. The dotted rectangle is equal to the oblique 
})arallelogram, but the motion of the fluid is less as the obli¬ 
quity increases. 

Fig. 2. Represents the plan of the body used by the French 
Academicians in their experiments; the head was altered to 
different angles, but the form of the after-part remained the 
same in all their experiments. 

Fig. 3. is to show the effect of moving a plane surface in a 
fluid when placed obliquely in respect to tne direction of its 
motion; and it is obvious that the edge of the plane must have 
a sensible effect on both the direct and minus-pressure. 

Fig. 4. 5. and 6. are, a sphere; a cylinder, with the after-part 
a hemisphere; and a cylinder with the fore-part a hemisphere; 
having the characters used for calculation annexed to their 
respective lines. 

From the flat end of fig. 5. the stroke and reaction being 
in the same direction, the fluid cannot move laterally till the 
central pressure so far exceed that on the more remote parts as 
to cause the proper quantity of lateral motion; or till a portion 
of the fluid accumulates before the body: but the portion ac¬ 
cumulated being a fluid, the forces must produce the same effect 
as if each filament were struck and reflected by the solid plane. 

Fig. 7. The plan of a body formed by segments of circles, 
with the characters annexed to the lines. When the radius is 
half the breadth, the form becomes a prism terminating in semi¬ 
cylinders at the ends (as fig. 8). 

Fig. 9. and 10. are to show how the two motions of the fluid 
interfere when the fore- and after-part are separated by a thin 
edge only. In the hemisphere (fig. 9.), the resistance is in¬ 
creased by the fluid displaced by the fore-part preventing the 
fluid from following behind the body. In fig. 10. the reflected 
fluid from the fore-part in some degree facilitates the motion 
of the following fluid. 

It will be evident to any one who examines the preceding 
paper, that it must have cost me a great ded of labour; and 
in consequence I was desirous of presenting it to the Royal 
Society. But finding that I must sacrifice all claim to new 

theoretical 
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Uieoretical investigation in order to secure its appearance in the 
Transactions of that Society, I chose in preference to send it to 
Newcastle, and to take this most respectable channel for pre¬ 
senting it to the public, knowing that it will be extensively cir¬ 
culated among men of science, as well as that in these days it 
does not require the aid of authority to support the cause of 
truth ; while, recollecting the state of hydrodynamical science 
as it appears in books written for the use of University stu¬ 
dents, we know that when authority has not truth to propa¬ 
gate, it does not hesitate to teach that which is known to be 
erroneous. 

Having opened a new path in this difiicult subject of the 
motion of fluids, it was notin my nature to stand still; the ef¬ 
flux of fluids, the impulse on bodies placed in a moving fluid, 
and various other inquiries followed. These, as my health per- 
inits, will be presented to the world, TnEOGOLD. 

XLII. On Mr. Herapath’s Second Attack on Lagrange’s 

Method. 

T AGRANGE’s method still charged with failure ! In re- 
turning to this subject it was incumbent on Mr. Herapath, 
as a man oi‘ an ingenuous mind, to acknowledge the mistake he 
has already committed; of which he says not a word, altliough 
it was so clearly pointed out to him. Who, that felt the spirit 
of Science within him, could bear the thought of having made 
a charge of failure in consequence of a mistake of his own, 
without hastening to apologize to his? living readers, and to the 
illustrious dead from whose fame he had detracted ! The former 
argument, which was to overturn Lagrange’s method, origi¬ 
nated in the erroneous notion that every one of the three parts 
of the integral considered, must separately satisfy the diffe¬ 
rential equation; whereas it is the aggregate of all the three 
parts which satisfles that equation*. The matter is so very 

* At the bottom of p. 23, of this Journal for January, Mr. Herapath 
gives the value of p, which he has computed, 'faking this value, it is ob¬ 
vious that his is the same with the first part of the integral in p. 96 of 
this Journal for February. 'I’he other two parts of the same integral are 
of course identical with pip.^ and all the parts being derived from 
one another by interchanging the roots. Mr. Hcrapath’s expression of 
viz. p^i + Pi ^2 +/> 2 y 3 , is therefore the very same with the integral m 
p. 96 of this Journal for February. This being established, however surpris- 
ing it may appear, yet we must infer, from what ho says of the integral just 
mentioned, and from the very confident postscript to his article, that he is 
not acquainted with what he has himself computed. The truth is, that care 
was taken not to change his expressions in the slightest degree. God knows 
what would have been the consequence, if, in explaining this gentleman's 
mistakes, any one had presumed to alter one tittle cd" his formulas! 

plain, 
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plain, };hat it is not easy to account for the mistake; unless 
indeed his last article help Us to a solution of the difficulty. 

He is now puzzled how to deduce the case of equal roots 
from the usual form of the complete fluent. There is some 
confusion in what he writes, arising from his not distinguish¬ 
ing between the mathematical definition of the complete inte¬ 
gral, and a property belonging to it. An algebraic expres¬ 
sion which satisfies the differential equation, and contains the 
requisite number of arbitrary constants, is the complete in¬ 
tegral ; and it possesses the property of comprehending every 
possible case, by varying the arbitrary quantities. It is cer¬ 
tain that Mr. Herapath’s integral of the third order, when we 
take in all its three parts, does satisfy the differential equa¬ 
tion ^; it also contains three arbitrary constants; it is there¬ 
fore the complete integral: but notwithstanding, he contends 
that it is not general; for he makes it fail, particularly in the 
case of equal roots. Now this proceeds, not from a failure in 
any method or in any doctrine, but from a failure in Mr. He- 
rapath, who does not reason correctly in adapting the general 
expression to the particular case. 

Let us take his own example, p. 212, of the last Number of 
this Journal, viz. 




When, the two roots are real and unequal, or when they are 
imaginary, there is no difficulty; but the puzzle is, what must 
be done when the roots are equal, for then the integral is in¬ 
finite. For the sake of simplicity, let r^—r = w, then r, = 
r + 00 ; also put Ci = c + hoo: then, by substitution, 

dj.) {c + dx) 

y =---^- 

•7 fa 


This is only another form of the complete integral, the arbi¬ 
trary constants being c and h\ but it has the advantage of 
bringing out the correct value of y when the roots are equal, 

or CD = 0. If we substitute the expansions of e** and e ” 
we shall obtain, supposing co = 0, 

y cx xj e ^^'^d.x—fe 

but, xfe“’'^^'^dx —fe~'^^lLxdx =.Jdxfe ^^Xdx; 

wherefore, y = -{-ex -^Jdxfe 


• See the calculation in this Journal for February last, p. 97. 

which 
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which is the complete integrid in its simplest form when the 
roots are equal. • If we suppose X = 0, then, 

y = e *(/^ + c x\ 

Thus, when we follow a proper method, it appears that the 
complete integral comprehends all the subordinate cases; 
which proves Uie incorrectness of Mr. Herapath’s views. , 

Nothing more was intended by the notice inserted in this 
Journal for February last, p. 96, but to correct Mr. Herapath’s 
mistake about Lagrange’s method. It may now be proper to 
inform him that there is nothing new in his papers. Euler 
has integrated the equation of the third order in his Calculus 
Integralis, tom. ii. sect. ii. cap. 3. prob. 149; and at the be¬ 
ginning of the scholium to the problem, he observes: “ In 
genere aiitem, nulla integralium reductione adhibita, inte^ale 
nostree equationis ita exprimi potestand he then sets Sovfn 
the very same expression of 3/ which is contained in Mr. He¬ 
rapath’s equation 19. Euler’s words contain the exact de¬ 
scription of Mr. Herapath’s method, which finds the integral 
by successive integrations without attempting to reduce it to 
the form best adapted for use. In prob. 151. of the same chap¬ 
ter, Euler exhibits the unreduced integral of any order inde¬ 
finitely, being the very same with Mr. Herapath’s equation 17, 
and tnerefore containing the sum and substance of that gentle¬ 
man’s doctrine. Lastly, in prob. 152. cor. 4. it is observed 
that this form of the fluent is free from the difficulty about 
the equal roots, on account of the absence of zero divisors. 
These accumulated proofs show that there is nothing new in 
Mr. Herapath’s papers, except the extraordinary mist^es they 
contain. 

The history of this problem; the real difficulties attending 
it; the slips that were at first made by geometers of the highest 
eminence aboiitthe case of equal roots; the correction of these 
slips, and the artifices by which the solution has been com¬ 
pleted ;—^all these are points about which it is fair to presume 
that Mr. Herapath is at present not well informed. 

Some apology is due to the readers of this Journal, for the 
length of these remarks; but it seemed proper to explain the 
matter pretty fully; for, unless the writer of this article has 
been misinformed, Mr. Hersqiath’s solution of this problem 
has, not much to the credit of British science, heeti blazed 
abroad as a great discovery. I now withdraw from any further 
intermeddling in this trite subject *. ^ ^ 

XLIII. On 

* It is probable that his Postscript relates to this frivolous point, viz. 
whether the arbitrary constant in p is to be written with the same deno¬ 
minator 
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XLIII. On System and Methods in Natural History. By 
“ J. E. Bicheno, Esq,t F.R.S.i Sec. L.S.t 4'c. 

[Concluded from p. 219.] 

TT was the opinion of Linnaeus, and continues to lie the opi- 

nion of some of his disciples, that genera are actually founded 
in nature as much as species. “ Naturae opus semper est 
species et genus.” PhiLBot. § 162. “Genus omne est na- 
turale, in priinordio tale creatum, hinc pao lubitu et secundum 
cujuscunque theoriam non proterve discindendum aut conglu- 
tinandum.” lb. $ 159. So the excellent and elegant author of 
the “ Introduction to Physiological and Systematic Botany,” 
says, “ A genus comprehends one or more species so es5en> 
tiftlly different in formation, nature, and often many adventi¬ 
tious qualities from other plants, as to constitute a distinct far 
mily or kind no less permanent, and founded in the immu¬ 
table laws of the creation, than the different species of such a 
^enus. Thus in the animal kingdom a horse, ass, and zebra, 
form three species of a very distinct genus, marked not only 
by its general habit or aspect, its uses and (jualities, but also 
by essential characters in its teeth, hoofs, and internal con¬ 
stitution.” It was the circumscribing these insulated assem¬ 
blages of species that Linnaeus regarded as the business of the 
accomplished naturalist. 

Those therefore who use the word genus in the Linnsean 
sense, do not employ it with the same meaning as those who 
regard genera as merely conventional, and subject to be broken 
down to suit convenience. The latter would do well to em¬ 
ploy some other term, else one great object w'ill be lost at 
which we are aiming;—the keeping together under some one 
common head those small assemblages of species which in 
some instances are so obvious, and so important in enabling 
us to comprehend and discourse of the scheme of nature. 

Whether such insulated groupings really exist, it is for the 
naturalist to determine, and this can be only inferred from a 
very extensive knowledge; but as long as we are witnesses to 

minator as the variable part, as he has himself written it; or witbont the 
denominator. Write it how he will, the same egregious blunder still re¬ 
mains; namely, hie supposing that eve^ part of the integral roust separately 
satisfy the differential equation. His Postscript is not clear; but two things 
msw be eatliered from it: one, that he is possessed of a method for roea- 
anrag w degrees of absurdity; the other, that he is not well assured 
what is, or what is not. Lagrange’s nwthod, although he has, twice ia this 
Journal, accused it of failure. The truth is, that his arguments arfi di¬ 
rected, not peculiarly against Lagrange's method, but agiunst the complete 
inte||ral, reduced to its simplest form, by whatever meth^ it may have been 
obtained. 
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such striking modifications of form as we discover in the genus 
Erica, Rosa, Eriocatdon, &c., among plants, and in Vesper- 
tilio, Strix, Scarabams, &c., among animals, it would be the 
height of folly to give up a term so expressive and at the same 
time so useful, or to transfer its received meaning to some 
other word which has not been used in the same sense. 

As the success of the systematist depends so materially upon 
the proper use of these abstractions, I shall now proceed to 
show some distinctions which it is necessary to keep in view 
while we employ them. We aim, as I said before, at two di¬ 
stinct objects by the use of systems: we use the artificial for 
becoming acquainted with individuals, and the natural as the 
means of combining them, and enabling the ^student to com¬ 
prehend and speak of the general truths relating to nature by 
a knowledge of a few particulars. 

Division and separation is the end of the artificial system;— 
to establish agreements is the end of the natural. In one case 
w'e reason d priori; in the other « posteriori. The one is a 
descending, the other an ascending series. T/mnajus under¬ 
stood this distinction when he remarked, “ Ordines iiaturales 
valent de imtura plantariim; artificiales in diagnosi pkuita- 
rum.”—“ Cavendo in imitundo natnram filum Ariadneum 
amittamiis.” Nevertheless it has appeared to me that many 
modern naturalists have not adopted these truths; and that it 
is the prevalent error of the day to attempt to generalize where 
they ought to analyse; while their arrangements, called na¬ 
tural, are almost all of them framed with a view to distinguish. 
Let me not be siip|)oscd by these remarks to wish to exclude 
from the natural system every attempt at diagnosis; for it is 
obvious, that as the business of the naturalist is to study all 
the characters, he can no more neglect diflcrences than he can 
agreements. I only wish to point out the tw'o dissimilar ob¬ 
jects we have in view, that they may not be confounded. 

M. Decandolle, for instance, w'hose labours as a systematist 
are invaluable, seems to overlook this distinction. In his 
Regni Vegetabilis Systema Naturale, he starts from things the 
least known, to reason on things best known. He begins 
his comprehensive work with a predicate of the stars; and, 
proceeding downwards to minerals, comes to plants. Here 
he employs a series of terms expressive of a natural gradation 
from the highest to the lowest group, attempting fresh com¬ 
binations at every stage, and making a place for every thing. 
Thus he has class, sub-class, cohort, order, tribe, genus, section, 
species. The extraordinary number of these combinations di¬ 
minishes their value as a work of natural arrangement. It is 
a difficulty of sufficient amount to establish a few well marked: 

and 
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and when they are so multiplied, it may be suspected that 
many of* them are arbitrary and artificial. This attempt at 
breaking down good orders and genera into many subordinate 
and loosely defined gi'oups, and encumbering them with names, 
involves the subject in obscurity, and may well be questioned 
as contrary to his main design of presenting those compre¬ 
hensive views which are afforded by a natural system. 

Mr. Brown has adopted a different modq in his Prodromus. 
He has attempted to combine no further than his knowledge 
would warrant, not even employing the terms class or order as 
the names of his groups. As his object is chiefly synthesis, he 
keeps his diagnostic characters apart, thus leaving the mind 
less embarrassed when it is in pursuit of analysis. It must be 
admitted indeed, that his work cannot be employed with any 
success b}' the inexperienced, or even by those who have oc¬ 
cupied themselves only in searching tor species; but to have 
made it subservient to this purpose, would have been to have 
rendered it less beautiful and complete as a work of synthesis. 
His aphorisms and remarks not being reduced to exact me¬ 
thod, “ are,” as Lord Bacon expresses it, “ still in their growth, 
increasing in bulk and substance.” 

Now wherever the object of the systematist is to enable his 
reader to discover species, it is necessary to define at every 
step; and where natural characters do not present themselves', 
we must adopt artificial ones. For this purj)Ose large classes 
are formed, many oi" which are necessarily artificial. These 
again are broken up into orders, iiKistly of an artificial cha¬ 
racter; and thus the naturalist is led step by stej) from more 
comprehensive definitions to less, from class to order, from 
order to genus, and from genus to species. In this descend¬ 
ing series it will be observed that the essential feature is the 
facility that is afforded for definition. Hence the Linnaean 
system of botany has succeeded so well, because its author se¬ 
lected chiefly as the ground of his arrangement the number 
and proportion of parts most obvious and least liable to vary. 
His classes and orders are avowedly so many assumptions, 
which practice has shown to be convenient; but when we come to 
genera, the artificial system falls in with the natural, as Linnaeus 
framed their characters upon resemblances founded in nature. 

Now in the natural system this machinery of terms cannot 
be employed in the same manner. It is an ascending series 
from the less to the greater predicate. From genera we pro¬ 
ceed upwards to orders, and orders we combine into classes. 
We become more and more general in our characters, instead 
of more and more definite. Here indeed we ought not to sa- • 
crifice, as in the artificial scheme, to convenience; and break 
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up well-defined genera and orders because the^ contain a large 
number of species. If we find a large genus, for instance, as 
EricOy agreeing in some well-marked characters of structure, 
form, station, and properties, it appears contrary to the end 
proposed by the natural system, to divide and subdivide the 
species into small groups, and to give each of these the same 
value as is now possessed by the whole. This is frittering away 
characters which are essential to the use of a genus, and de¬ 
stroying our power over it when we proceed to generalise. 
The value of generic terms consists essentially in the distinct 
conceptions we have of them; but if we go on to multiply them, 
as is at present the fashion, we render it as impossible to cir¬ 
cumscribe them, as it is to parcel out the colours of the rain¬ 
bow; and instead of making Natural History familiar and 
popular, it will require the compass of a man’s life to master 
the terms we employ. If indeed the object be to analyse, di¬ 
vision may be very convenient, because the inquirer may be 
otherwise bewildered in the multitude of particulars. It does 
not follow from hence that the student of the natural system 
may not avail himself of subordinate groups by whatever cha¬ 
racters tlfey may furnish; only the giving them equivalent 
names, and making them co-ordinate, is destructive, as it ap¬ 
pears to me, of his system as a means of general reasoning. 

In no department of natural history are the inconveniences 
arising out of this confusion of anal^'sis and synthesis more felt 
than in Entomology. The multitude of species included in 
this kingdom of nature is so great, that it requires the most 
skilful arrangement to enable the student to determine them: 
yet it is unquestionably the worst furnished with assistance in 
this way;—a defect which may be attributed chiefly, I appre¬ 
hend, to the attempt which both we and our continental neigh¬ 
bours have made to combine the natural with the artificial 
system. We have aimed at analysis and synthesis at the same 
time. A comprehensive ac(]uaintance with this infinitely varied 
tribe can alone enable us to synthesise with safety; and a long 
period must elapse before we can hope to embrace within our 
synthesis the whole of the insect world. 

In the large views taken by means of the natural system, 
our business will for ever be tne labour of separating what we 
shall know from that which is unknpwn. The profoundest 
knowledge will at last be but a fragment. Some groups of 
nature are so closely related, that they have been observed 
from time immemorial. “ Whatsoever parteth the hoof and 
is cloven-footed, and cheweth the cud,” comprehends a group 

animals so obviously connected, that they must have 
ceived a generic appenation from the remotest period. As 

knowledge 



269 


in Natural History. 

knowledge has increased, more and more families have been 
separated: still there is always a remainder of unknown things. 
Take any natural system, and see if this is not the case. 
Linnaeus in his “ Fragments of a Natural Method ” professes 
only to separate from the mass those groups which he saw 
clearly. Again, his definition of vegetames indicates the same 
truth : “ Vegetabilia coraprehendunt Fainilias septem, Fungos, 
Algas, Muscos^ FiliceSi Gramina, Palmas:** and then, to in¬ 
clude the remainder, he adds, “ et Plantas;** defining tlie last 
thus, “ Plantae dicuntur reliquae, quae priores intrare nequeunt 
familias.” Phil. Bot. § 78. Take up Jussieu’s Genera Plan~ 
tarum: and besides his Plantae incertae sedis,” see how he 
is obliged to dispose at the end of many orders his “ Genera 
aflSnia,” and “ Genera nondum satis determinata.” This is 
true inductive philosophy; yet the same author may be sus¬ 
pected of departing from this mode of investigation when he 
attempts to edge in his remainder under artificial or sweeping 
characters, as he has done in Fdeagni and Jumi^ and when, 
falling in with this modern innovation, he invents a multitude 
of new orders to embrace every known species of plant. 

The mammiferoiis animals are arranged with more ease ac¬ 
cording to a natural system, in consequence of their number 
being comparatively small, and their forms strongly marked. 
Nevertheless the system of M. Cuvier, in the Regne Animal^ 
clearly shows the vain attempt of finding a place for every 
thing. Nothing can be more satisfactory and beautiful than 
many of his orders and divisions; yet sec how he is compelled 
to change his ground when he comes to the Pachydermata^ 
and to huddle together species very remotely connected. His 
birds also exemplify the same fact, where his order Passeres is 
made to include all that his other orders will not hold. ** Son 
caractcre semble d’abord purement negatif, car il embrasse 
tons les oiseaux qui ne sont ni nageurs, ni echassiers, ni grim- 
peurs, ni rapaces, ni gallinacds.” Thus it contains the War¬ 
blers, the Shrikes, the Goatsuckers, the Crows, the Creepers; 
birds of the most dissimilar habits, and living upon the most 
dissimilar food. The Chough is separated widely from the 
Corvif and Anthus from Alauda, Now this is what we might 
expect from the nature of the subject; only it is desirable that 
the remainder of unknown things should be distinctly avowed, 
and not reduced to an exact place in the natural system. 
Jussieu’s was the most philosophic mode, which was to place 
this residue at the end. Limnseus too was vei^y correct when 
he' pronounced his natural orders to be a Fragment;” and 
those persons who imagine it to be necessary or ravantageous 
to find a plac^ for every thing, and to divide and splk for the 

purpose 
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purpose of making such places, appear to lose sight of the 
chief object of the natural system, and to destroy its utility as 
an instrument of general reasoning. 

^ The French writers in general are prone to combine in their 
systems the very distinct objects of individualizing and genera¬ 
lizing. They are for ever subdividing where the great aim 
should be to combine, and tlius they detract from me utility 
of their arrangements for either purpose. It is they who have 
countenanced the use of sub-classesj cohorts, tribes, stirpes, sub~ 
genera, and sid)-species; and they also are the great contribu¬ 
tors to the minute division of genera. Strictly speaking, in the 
natural system we should employ but few terms of the kind 
alluded to, and those of loose application. For instance, the 
word sort or group would as correctly express any natural as¬ 
semblage of species, as sub-class, race, tribe, cohort, or stirps ; 
for what do we know of the relative value of the groups at¬ 
tempted to be pointed out by these expressions ? And how 
can we say they are not co-ordinate or commensurate with 
each other? The great division of cotyledonoiis jdants may, 
for aught we know, be only equivalent to the order of Grasses; 
ami a genus in some cases seems as distinct as any class, as 
Pamassia and Linneca among plants, and the Ornit/ioihynchus 
and Hippopotamus among animals. Indeed in the recent work 
oi' M. Latreille, Families Nalnrelles du llegve Animal, he has 
arnmged tlie monotrematoiis animals in a class l)y themselves, 
and has made two orders; in one case, consisting of a single 
species, the Ornithor/iynchus paradoxus, and in the other, of 
two other species before considered as belonging to that genus. 
Thus it is, ns M. Cuvier remarks, that these animals set at 
naught all our classidcation by their osteology and mode of 
bringing forth. 

The adoption of these numerous terms, intended to express 
fixed ideas, must be looked on with suspicion. The terms 
species and genus are too well established by custom, and are 
so clearly the result of convenience, and moreover conform so 
closely to the ordinary use of these words, that their utility 
cannot be questioned; but tliose numerous subdivisions cur¬ 
rent among our neighbours, and sensibly increasing among 
ourselves, may well be doubted as tmphilosophical language. 
To each of them is attempted to be assigned a definite value 
beforehand, and an impracticable degree of precision; and 
we deceive ourselves by fancying that we can deal with these 
delicate and fleeting instruments of thought differently from 
the rest of the world. But-are we to attempt to fetter nature 
by our systems and terras? “ Books should follow sciences, 
not sciences books,” says the immortal Bacon; yet the adop¬ 
tion 
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tion of systems and technical expressions, which have received 
their definition beforehand, cannot be employed without the 
danger of perpetuating false hypotheses, and an apprehension 
on the part of the ignorant, that these inventions give us some 
power over nature not belonging to ordinary language. 

The more correct mode would be to exclude from the na¬ 
tural method most of these terms, and to employ in their place 
some convertible words of looser import, as indeed M. Cuvier 
has to some extent done; such for instance, as group, section, 
division, to express those larger assemblages of approximations 
to assigned forms, which are rather predicated than proved; 
and in many cases to point them out by mere signs, such as 
are used in printing. Thus, for instance, the word section, 
or any similar word, might be employed to express the plants 
severally comprehended in the order Graninem, the class 
CompositeSi and the division Monocotyledones; and where the 
characters are less definite, the plants pointed at might be 
assembled under a simple asterisk. 

One chief recommendation of the natural system over the 
artificial, is the liberty which it leaves to the mind. The one 
shuts it in to the narrowest scope of observation, while the 
other suffers it to range in search of all the properties belong¬ 
ing to created beings; their functions, their structure, relations 
and resemblances, affinities and analogies. It is speculative 
and general truth that the natural system enables us to pur¬ 
sue ; and this will never submit to be bound by any fetters 
which the art of man' can invent. Books after all are but a 
rude mode of liolding knowledge together; and language but 
an imperfect vehicle to convey with precision the just relations 
of things. At best it bears the image of the earthy, while 
things themselves bear the image of the heavenly. 


XLIV. Examination of a gelatinous Substance found in a damp 
Meadow;—as a Contribution to the Knowledge of the Meteors 
called Shooting-Stars, By Dr, R. Brandes*. 


1VTY friend Dr. Buchner communicated some time ago (in 
Kastner’s Archiv, v. 182), a treatise on the substance of 
the meteors called Shooting-Stars, which Kasther has desig¬ 
nated by the name of star-jelly. This substance, found in a 
damp meadow, was of a gelatinous appearance, and was sup¬ 
posed by Dr. Schultes to be Tremella nostoc, M. Buchner, 
however, having examined it, was of a different opinion, not 
having been able to discover in it any trace of an organic tissue. 


• From Schweigger’s Jahrbuch der Chemie, N. R. Band xix. p. 389. 

Indeed 
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Indeed he does not decide whether its origin was tenrestrial 
or not; yet he asserts that this substance could be neither a 
plant nor an animal, (at least not an entire one,) but perhaps 
the produce of an animal, an excretion resembling gum, mu¬ 
cus, &c.; and although he does not deny the possibility of such 
a body having descended from the atmosphere, he does not 
think it very probable. Nay, he does not much object even to 
the comparison of this slimy substance with the manna of the 
Israelites, which fell from heaven;—he thinks at least that this 
sUmy mass might be as nourishing as oysters. However in¬ 
cline 1 may feel to agree with my respected friend on the 
first two points; viz. that this mass might originate from the 
excretion of an animal, or a gelatinous meteor, the idea of com¬ 
paring it with the manna of the Israelites seems to me un¬ 
tenable, tliere being too great a difference between both the 
nattire of the substances and the places in which they have 
been found. 1 was much inclined to ascribe to the substance 
in question an atmospheric origin, in consequence of the want 
of organic structure, which M. Buchner ascribes to the mass 
he examined; in consequence alsd of the account given by 
R. Graves of a fiery meteor which had fallen in Massa¬ 
chusetts, in the United States, in a spot where the following 
morning a gelatinous substance was found *; in consequence, 
moreover, of my own observations on tlie existence of atoms 
of azotized substances in the atmosphere, at least in rain-water, 
{Jahrb. 1826, iii. 253); and ultimately from the account fre¬ 
quently repeated to me by a soldier of the contingent of 
L^^pe, who had fought in the Peninsula, of his having fre¬ 
quently noticed in Spain, while on duty during cold nights, 
stars to shoot, and perceived in the morning in damp pl^es, 
where he thought them to have fallen, white gelatinous masses, 
which were soon decomposed; an opinion whicli 1 also men¬ 
tioned in my treatise on Rain-water, 

M. Schwabe, an apothecary at Dessau, published some 
time alter a treatise on the same subject (Kastner’s Archiv. vii. 
p. 428), on his having had an opportunity of examining a sub¬ 
stance which had been found in a damp meadow, which was 
likewise gelatinous and of a green colour. Mr. S. reccg- 
nised this mass distinctly asNostoc commune Vauch, {Treme.lla 
mstoc, Linn.), having discovered in it through the microscope 
the structure of this singular ndstoe. As this moss agreed not 
only in its external form and place of discovery v^ith that of 
Buchner, but also in its chemical composition, Mr. S. thought 
himself justified in assuming that both this, substance and that 
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of Buchner were of the same nature; since) owing to its pecu¬ 
liar texture, Mr. B. might have overlooked its organic struc¬ 
ture. But on comparing more closely the descriptions given 
by the two naturalists <n the substances observed by them, 
we discover several other differences, besides the one that 
Mr. Schwabe discovered,—a distinct organic structure; while 
Mr. Buchner saw none. The substance examined by Mr. S. 
was of a greenish colour; that of Mr. B. white, like swelled 
tragacanth. The former on being burned emitted, not an 
animcd smell, but one quite peculiar, resembling burning cm- 
ferv(B^ rvoulari<e<f and duBtophorce^ and yielded a shining coal, 
which preserved the skinny form of the pieces employed; and 
being reduced to ashes, left a residuum of silica, with carbonate, 
muriate, and sulphate of potash, witli traces of phosphate of 
lime and oxide of iron; but Buchner’s substance, on being 
heated, swelled considerably, diffusing at the same time a strong 
animal smoke; caught fire at last, and left a coal that could 
not be reduced to ashes, and which contained carbonate of 
soda and phosphate of lime. However similar Mr. S. may 
consider his substance to that of Mr. B., the facts here stated 
seem to invalidate his conclusion as to their identity. 1 feel, 
therefore, great pleasure in being able to communicate an ex¬ 
amination which I had an opportunity of making last autumn, 
and which may perhaps throw some light on the point in 
question. 

A friend and fellow-townsman of mine, who has a large 
meadow near our city, which, lying in the lower part of our 
salt-valley, has been drained in a slight degree by dint of great 
labour, and the grass in it improved by the application of salt 
and ashes, for manure, found in this very meadow a gela¬ 
tinous substance, and was told by a labourer that he had fre¬ 
quently seen similar ones there; a circumstance which had 
escaped my friend and me, though both often passing through 
it 

My friend having brought me this substance for exami¬ 
nation, my mind immediately reverted to that examined by 
Mr.Buchner; and perceiving even outwardly several differences 
between them, 1 undertook a close examination of it, as fol¬ 
lows. 

The substance was of a very clear white colour, represent¬ 
ing a strongly swelled mass, which Mr. B. very properly com¬ 
pares to siwelled tragacanth; its bulk might be about cubic 
inches. On a closer view, 1 perceived that in several places 
it was covered wifh a very fine white skin, which seemed to 
have burst in the centre only; in such parts the inside had 
protruded in the shape of a very bulky gelatinous mass. The 
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.bursting of the skin had undoubtedly been produced by the 
swelling of the mass on account of the moisture it had ab¬ 
sorbed from the meadow^ a tension which the thin mem¬ 
branous covering could not resist. In such parts too the mem¬ 
brane was so concealed by the jelly that it could scarcely be 
perceived. Nor had th^elly here any-distinct form, or any 
traces of organization. But wherever the mass had remained 
entile, and although swelled was still inclosed, it showed a ver¬ 
micular appearance of the thickness of a quill and thicker; 
whilst in ^ose places where the membrane bad burst, the in¬ 
side projected in lumps of three-quarters of an inch in thickness. 
This vermicular appearance presented sevend small slightly 
indented divisions, and had entirely the figure of an intestine; 
the back was marked by a tender vessel of a darkish-brown 
colour, which spread wim fine veins towards the front, losing 
themselves about the middle in small blackish points. By this 
vessel the back of the mass was entirely contracted, and much 
extended towai’ds the surface,. just like an intestine. 

In a dry place the substance gradually shrunk, soon lost its 
white colour, turned to a brownish yellow hue, became very 
tough, so that it could be drawn into threads like glue, ana 
dried at last into a horny mass. 

Burned in a crucible of platinum it swelled, became gra¬ 
dually .black, emitted a strong animal smell, like singed wool, 
and left 1*2 of grayish white ashes, which were scarcely af¬ 
fected by water for some time, but at length gave a slightly 
alkaline solution. In nitric acid the ashes were completely 
dissolved, and ammonia gave a precipitate of phosphate of 
lime. ^ 

Twenty grains of this substance were desiccated on a water- 
bath. It became hard and tough; and its weight was re¬ 
duced to four grains. Moistened with water, it in a short time 
re-assumed its-former size and white colour. 

One hundred grains of the substance were boiled in three 
ounces of water; by this it swelled into a tremulous jelly, which 
was so bulky that it had thickened almost all the water; for 
the whole being deposited cm a loose clean linen cloth, it con¬ 
gealed upon it; and after several hours but little of the liquid 
had oozed out, which was rendered turbid by protonitrate. of 
mercury and acetate of lead, but not by superacetate of lead. 
A lit^ of the substance was shaken with alcohol; this acted 
but. little, but separated from it some of the water, and on its 
bulk bein^ diminished, it likewise lost its transparency. 

A solution of ammonia acted but' slightly^ whether' in-the 
^d or by heat; but a solution of caustic potash afiected it 
perceptibly even while cold, and entirely absorbed it when 

-heated: 
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heated: neutralized by any acid, the subs^ce was aeain pre¬ 
cipitated. The sulphuric, nitric, and muriatic acids wso acted 
upon it while cold, and entirely dissolved it by heat. The 
nitric acid turned somewhat yellow, the sulphuric acid brown; 
the muriatic acid remained colourless. 

From these expei'iments it is evident that this substance did 
not resemble albtmenihot essentially a^eed with and re¬ 
sembled the slime of springs. It consisted of 


Gelatinous substance..... 18*8 

Animal ditto. traces 

Phosphate of lime and phosphate of soda, with 1 ^ 

an organic acidity.J 

Water.... 80*0 


100*0 

What now is the origin of this substance ? 

The evident existence of an organic structure will not al¬ 
low any opinion of its being of an atmospheric formation, but 
shows on the contrary that its origin must be terrestrial and 
of an animal, kind. Its striking resemblance to an intestine, 
led me at 6rst to suppose that it might have been the intestine 
of a bird; but its containing a smooth jelly, and being inclosed 
in so fine a membrane, compared with the tougher skin of any 
intestine, which could not have swelled to tlie degree mentioned, 
the want of the usual contents of an intestine, &c. left ultimately 
no room for sucli a supposition. But the chemical resem¬ 
blance of this substance to the spawn of frogs, led me to the 
idea of its being perhaps the spawn of some animal. It could 
not be that of a frog, but it might be the swelled spawttxpf a 
snail, such as are frequently found in damp meadows; as the 
Umax rt^uSi agrestiSi stagnalis^ I compared the descrip.^ 
tions given in this respect in Cuvier’s ComparaUve Anatomy; 
in Oken’s Natural History, iii. chap. i. p. 809; in the same 
author’s Natural History for Schools, p. 6fi8; in.Goldfuss’ 
HaTibuch der ^ologie, i. p. 661, and other works;—in all of 
which, however, I found little information respecting the object 
of my research; viz. the spawn of snails. Oken, in his Katural 
History for Schools, however, remarks, when speakii^ of Li- 
max stagnalisy that “ its spawn was a small geiafinous cylin¬ 
der, of one inch in length and one line in thiclmess, containing 
a dozen small yellow eggs; that these rows, of eggs generally 
adhere to some aquatic plants, and at the end of a fortnight 
or three weeks the young snail crept out of it.” Oken further 
mentions in .his Naturm History, concerning the limaces: 
** The excremental canal of the sexual bladder is short, ends 
in the vagina close to the ovarium, much longer as it ihould 
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seem, in proportion to the penis, and the ovarium connects 
with it before it enters the vagina. There is, therefore, no 
doubt that this bladder forms a portion of the female parts, 
and furnishes perhaps the gelatinous substance ibr the eggs, 
especially as this bladder is found in all snails. Their con¬ 
tents, however is solid, soft like pomatum, and red-brown, 
which has led to the erroneous supposition of its being pur¬ 
ple.” (Compare also Cuvier on the same subject.) Although 
the egg-sticks of the limax^ as mentioned, are very small, it is 
yet possible to suppose our substance to have been the spawn 
of a Limax rttfis, or some other species, since its great bulk 
chiefly arose from water,—a reason too why its solid contents, 
compared with its volume, were so small, and those of the water 
so great; and I was enabled, as we have seen in the experi¬ 
ment with boiling water, to swell it to its actual extent. This 
supposition was further conflrmed, on my finding in a portion 
of the substance which 1 had placed in a small cup before the 
window of my study for a few days, a little naked snail {limax)oi 
about a quarter of an inch long. I think, therefore, I may po¬ 
sitively assert that die white gelatinous substances which are 
occasionally found in damp meadow's, and frequently pro¬ 
nounced to be the substance of shooting-stars, arc not of at¬ 
mospheric drigin, but consist of the spawn of the above-men¬ 
tioned snails, which, although small in its natural state, and 
therefore remaining unobserved, assumes, in damp places, by 
absorbing water, the large bulk and white gelatinous appear¬ 
ance, necessarily attracting the attention of persons who find 
them in their way; and finally, that its being found only in 
damp places is owing to the very nature of this spawn. 

I doubt whether the real substance of a shooting-star has 
ever been found. Whoever has observed these meteors, must 
be convinced that one could not so readily notice the spot 
where they seem to fall in the darkness of night, as to be able 
to find out the supposed substance, and as it were be able to 
say that he has a fallen star in his hand. Before this can be 
clearly shown, it may yet have to be proved whether any opi¬ 
nion can be formed as to the nature of shooting-stars. Even 
the observation of the above-mentioned American meteor seems 
subject to doubt; and it is still a question whether the produce 
of a fiery meteor coiild be a gelatinous mass? 

Our knowledge of meteors is indeed much increased by the 
inquiries of Professor Brandes of Breslaw; but still the nature 
of tile substance seems to be enveloped in doubt. 

It now only remains for me to consider the apparent dif¬ 
ferences w'hich seem to exist between the observations of 
Messrs. Buchner and Schwabe, and my own; which may be 

satisfactorily 
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satisfactorily done in consequence of die precision with which 
those gentlemen have written their accounts. 

The substances they have respectively examined offer, as 
1 have stated above, qualities so different in their nature, as to 
ascribe to each a different origin ; so that I cannot agree with 
Mr. S. in supposing the substance examined by him to be of 
the same kind as Mr. B.’s, while I readily admit that the sub¬ 
stance he has investigated was a real tremella. Mr. B.’s sub¬ 
stance, on the contrary, fully threes with that examined by me. 
Their chemical contents are quite the same; and the only es¬ 
sential difference between them seems to be, that the substance 
examined by him no longer exhibited any organic structure; 
whilst that observed by me still bore the evident traces of an 
animal production. But if we consider that this snail-spawn 
had lost all appearance of organic structure wherever the mem¬ 
brane had burst, and especially when it was much swelled with 
water, I suppose that Mr. B. found this substance so swelled, 
that it had burst the membrane in every part, so as to cover 
and obliterate the organic structure entirely. That the mass 
examined by Mr. B. was actually very much swelled, appears 
from the fact, that he found only 40*4 of solid substance; whilst 
the one examined by me still had 20*0. If then the identity of 
the two cannot be doubted, we must at once ascribe the same 
origin to both,—that of being the spawn of a snail.—Thus I 
think I have explained the nature of the substance called star- 
jelly, and have had the satisfaction of reconciling the differences 
between the observations of Messrs. B. and S.; having shown 
that the observations of both these meritorious naturalists were 
correct, but that the substances were entirely different in their 
nature. 


XLV. Description of a Percussion Rifle, igniting by a Spring 
instead of a Lock, By Lieut,-Col. Miller, F.R.S,* 

T he stock of this rifle is made either of iron or bronzef, 
hollow in the centre, and the barrel is made to screw into 
it at the breech. The spring acts horizontally, and is screwed 
to a plate, fixed to the left side of the small of the stock. A 
cross piece is attached to the fore part of the spring, which 
passes through the stock beMnd the breech, and projects a 
little on the left side. In the cross piece there is a notch, and 
a button at the end of it;—^the trigger moves upon a pivot in 
die upper part of the stock, and is pressed forward by a spring 
behind it. The piece is cocked by grasping the small of the 

t As manufactured by Nock. 

stock 


* Communicated by the Author. 
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stock with the fingers of the ri^ht hand, and pressing the thumb 
against the button of the spnng until the notch comes cmpo- 
site the trigger. The cap is then put on the nipple» and the 
spring let down upon it, by again placing the thumb against 
the button, and pulling the trigger with t^m middle finger. In 
^at position the spring is allowed to remain, until the piece 
is about to be used, when it is again cocked and fired off. Fig; 1. 
represents a side view of the gun; and fig. 2. the action of the 
spring. A piece of leather is put round die small of the stock* 
to m^e it more pleasant to the touch; and a box placed be¬ 
hind it, for bolding caps and patches. The power of the spring 
may be increased or diminished at pleasure, by turning the 
screw. 

• This contrivance, it is conceived, produces fire more instan¬ 
taneously than a common lock, from its having no friction. It 
is also less liable to get out of order; and a gun can be con¬ 
structed on this principle, at about half the expense of that 
now generally in use. 

A rifle of mis construction was tried at Woolwich in August 
last, df which the following is the result. 


Woolwich, August 1,1827. 

Rej^rt of the experiment carried on this day with a per¬ 
cussion lifie, igniting by a spring instead of a locl^ proposed 
by Col. Miller. The rifle was fired by Col. Miller, and at 
the ranges of 400 and 100 yards, proposed by himself. The 
powder used was Curtis and Harvey’s, brought by Col. Miller. 
The target was one of 9 ^t, of two boards each an inch thick. 


Target at 400 yards, balls 28 to the pound. 

Round 1. charge 1 drachm; grazed 100 yards short. 

100 yards short 
20 yards short 
- 20 yards short 
30 yards short 
SO yards short. 
— over all. 


2 . 

3 . 

4 . 

5 . 

6 . 
7. 
8 * 


9. 


10 . 


•1^ drachm; 


— struck target 4 feet 7 inches 
right of bull’s eye, 1 foot 9 inches 
under; ball penetrated 1 inch, 
and lodged in> target 

— grazed 20 yards short; struck 
tar^t, and dropped; ball made 
an impression half its own dia¬ 
meter in depth. 

— grazed 28 yards short. 


Round 
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11. charge 

1| drachm; over. 

12. 

grazed about 60 yards short. 

1.3. 

— grazed twice, and struck target. 

14. 

— over. 

15. 

— grazed about 20 yards short, 
struck target, and dropped; ball 
made an impression half its own 
diameter in depth. 

16. 

— grazed about 80 yards short; 
struck target, and dropped; ball 
made an impression one-fburth 
its own diameter in depth. 

17. 

— over. 

18. 

— grazed 20 yards short. 

19. 

— grazed to the right of target. 

20. 

— grazed 3 yards short. 


2 . 


S. 


4. 


5. 


6 . 


Target at 100 yards distance. 

Round 1. charge J drachm, through target (hung lire a little) 

21 inches above, 7 left of bull’s 
eye. 

■ ■■ -- tlirough, ^ inch under, 1| left of 

bull’s eye. 

-through, 9 inches under, 3 right 

of bull’s eye. 

— . through, 11 inch under, 1| left 

of bull’s eye. 

-through, 9 inches under, 5 left 

of bull’s eye. 

— -- through, 6 inches under, 8 left 

of bull’s eye. 

Penetrations of Col. Miller’s rifle compared with the Govern¬ 
ment rifle, through elm boards, each ^ a.n inch thick, steeped 
in water, and placed in a frame | of an inch apart from each 
other, at the distance of 60 feet. 

Col. Miller with his own rifle, and Government powder. 
Weight of rifle, 7 lbs. 10 oz.; length of barrel 23 inches. 

Round 1. charge 1 drachm, flashed once, barrel just washed; 

•through 7 boards, struck 8 smartly. 

2.-6 —--spUt the 7th. 

S. 6 

4. 6 

5. Q 


— struck 7th. 

“ struck 7th slightly. 
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Col. Miller, with his own powder. 

Round 1 . charge 1 drachm (Not taken, struck near a former 

shot). 

2 . - - ■ ,- through 7 boards, struck 8 th 

slightly. 

3 . -——— (The same as the first). 

4..--- through 7 boards. 

5 .- 6 boards, struck 7th 

slightly. 

Government rifle with Government rifle powder. 

Weight of rifle 9 ilbs.; length of barrel 30 inches; balls 20 

to the pound. 

Round 1 . charge 3^ drachms (4 drachms including priming) 

through 8 boards, just touched the 9th. 

2 . -*■ — 8 boards, split the 9th. 

3 . -— & boards, splintered the 9th. 

4 . -— ..— 8 boards, splintered the 9th. 

5. - —. 8 boards, splintered the 9th. 

6 . - 8 boards, split the 9 th. 

Col. Miller’s rifle, 28 balls to the pound. 

Round 1 . charge drachm, through 7 boards, strucktheSth. 
2 .- 1 ^ - ■ through 6 boards, struck the 7 th. 


Government rifle, 20 balls to the pound. 

Round 1 . charge 1 drachm, through 5 boards, struck the 6 th. 

2. - 11- 5 boards, struck the 6 th. 

3. -1^ - 6 boards, struck the 7th. 

Here ends the Report.—from the preceding experiments, 
the great superiority of percussion over the flintdock is very 
apparent, as the penetration of the percussion rifle is not very 
much inferior to that of the flint-lock, with a much heavier 
ball, and four times the t|uantity of powder. The penetration 
of the percussion rifle also does not appear to be increased 
by increasing the charge beyjond a drachm; which tends to 
prove, if any proof were wanting, tliat moderate charges are 
the best, and that heavy ones only tend to destroy arms, and 
an unnecessary expenditure of ammunition, without producing 
‘■ny corresponding effect. 
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XLVI. Account of an improved Form of Apparatus for exhi¬ 
biting M. Clement Desormes’s FxperimeMs on Currents of 
Air, ^c. By Robert Younge, Esq.* 

'T^HIS improvement consists in the application of moveable 
“ pins on the plate, which enable the operator to vary the 
size of his discs; and it is presumed involves the explanation 
of these phaenomena. The form of the glass tube permits the 
effect to be very distinctly seen, particularly when the current 
is powerful, the edge of the plate being on a level with the 
sight. 

AB is a bent glass tube about six inches long; C is a circular 
copper plate, having a tube of the same metal attached under¬ 
neath, which receives the end of the glass tube B. 

D are upright moveable pins f, passing through holes in 
the plate, which are represented in the circular drawing. At 
E the plate is perforated, to form a communication between 
the upper side of the plate and the glass tube 




By commencing with a large disc, and gradually reducing 
its diameter, we may perceive corresponding alterations in the 
force of the resistance which it offers; and by striking circles 
of different diameters round the central opening, and leaving 
three or more smaller holes in each circle for inserting the 
pins, we may easily apply discs of any diameter; and when 
these bear a cet'tain proportion to the diameter of the central 
opening, they are invariably blown off. 

In No. 2. of the Journal of Science, p. 473, it is observed, 
** If the issue for the vapour be turned towards the earth, 
and the disc consequently tend to fall, as well by its own 
weight, as by the pressure of the vapour, still it will not de¬ 
scend.** Might not the amount df this counter-attraction, or 
overcoming of gravity, be pretty accurately estimated by the 
application of a series of discs, of different weights, varying 
according to the diameter of the opening, and weighted in pro¬ 
portion to the power of the current? 

* Communicated by the Author. 

f The sole use of these pins is to keep the discs over the central opening. 

j This apparatus was exhibited at the last meeting of die Sheffield Li¬ 
terary and Philosophical Society. 

XLVII. Of 
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XLVII. Of the Insect called Oistros hy the Ancients, and oj 
the true Species intended by them under this Appellation: in 
reply to the Observations ^W. S. MacLeay, Esq., and the 
French Naturalists. To which is added, A Description of u 
new Species of Cuterebra. By Bracy ClarK) F.L.S., and 
Foreign Member of the FLoyal Academy of Sciences qfParis.* 

I N the 14th volume of the Transactions of the Linnean So¬ 
ciety, is a communication written by my friend W. S. Mac- 
Leay, Esq., intended to prove that the fly, intitled Oistros by 
the ancients, was not the insect so named by Linnasus, but that 
it probably belonged to the present Linnean 'genus Tahanus, 
Being of a contrary opinion, I am led once more to address 
this learned Society, to lay before them the grounds on which 
it is founded, that naturalists may not incautiously and too 
hastily adopt the above conclusion, and that they may avoid 
the confusion which change of names and counter changes al¬ 
ways produce in science. I am also led to this undertaking 
in order to vindicate Linnaius himself, our great master, ana 
such distinguished naturalists as Vallisneri and Reaumur, with 
whose views on this subject I wholly concur. Nor is the justi- 
fleation of myself wanting as a motive to induce me to re-ex¬ 
amine the subject, having formerly sent to this Society a dis¬ 
sertation of some extent on the genus Qisti'm, unfolding some 
curious discoveries in the characters and natural habits of this 
singular race of insects f. 

Disputations about the meaning of the ancients, and iden¬ 
tifying their descriptions with the modern species of natural 
history, would perhaps, in a general way, be better avoided in 
the valuable volumes of this Society, as leading to much de¬ 
sultory and unsatisfactory discussion: practical subjects and 
didactic facts would perhaps better maintain their reputation.. 
As, however, the Society have in this instance already ad¬ 
mitted the discussion, it is but fair and just to allow the reply 
in the same channel, that the impression, if erroneous, may be 
removed. 

W.S.MacLeay, in the paper alluded to, insists that the 
of the ancients, and the Brize or Breeze of the old English 
poets, is not the (Estrus of the moderns; and he infers this 
from the anatomical characters which some of the ancient au¬ 
thors have lefl us of their insect. Now, besides the anatomi¬ 
cal descriptions to be found in the works of philosophers, there 
is another mode of identilying the insect; and that is, by the 

* From the Transactions of the Linnean Society, vol. xv. Part ii. p. 403. 
t Published in the 3rd volume of the Society’s Transactions. 
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description of the effects it produces upon cattle, and which 
are so singular, that they have afforded incidents to most 
rural poets, ancient and modern: and the truth seems to be, 
that the poets in describing these effects have been true to 
nature; while the philosophers, being presented with a wrong 
insect, have only involved the subject in error. 

That it is an Italian insect we have the authority of Valli- 
sneri of Padua, who appears to have been the first naturalist 
who bred the true (Estms Bovts from the grubs found in the 
backs of the cattle; and for the first time, as far as we possess 
any record of the subject, saw with certainty the identical ob¬ 
ject that created, so much commotion among them. He ap¬ 
plied correctly enough the passages ol’ the ancients which he 
thought had allusion to this insect. Reaumur folh)wed Valli- 
sneri in these researches, and bred with great difficulty one 
imperfect specimen of the true (Estms Bovis. Linnaeus next 
followed; but not having ever seen the insect, and not daring 
to describe from figures merely, or the descriptions of others, 
he took the large Ilorse Bot for it,—the (Estrus Equi of my 
enumeration. This error is continued through all the editions 
of the Si/stema Natune^ intending all the while, and referring 
to Vallisneri and Reaumur for, the true (Estrus Bovts. Thus, 
like some of the ancients, he also described a spotted-winged 
insect for the (Estrus Bovts ; whereas the true insect has per¬ 
fectly spotless wings. The true fly cannot be caught in the 
act of oviposition, from the violent running of the cattle, and 
the terror they are in at the approach of their enemy. 

This makes it more than probable, nay, almost certain, that 
if Aristotle, iElian or Pliny described an insect with spotted 
wings, or with a trunk or proboscis, &c., they knew nothing 
about the true (E. Bovis^ and had been deceived as to the real 
object of their research. It was indeed much more easy for 
them to have been presented with one of the numerous host 
of flies that infest the backs of cattle and lodge on them, than 
the true CE, Bovis. Their fly may have been a Tabanus or an 
Asilus, a Conops, or a Cvlex, or any other with spotted wings; 
for as the true fly cannot be caught in the act of oviposition, it 
was next to impossible they should have discovered, or been 
made acquainted with, the true object of such disturbance. 
Indeed, during these commotions it would be dangerous to 
approach the cattle, or to remove any thing from their back; 
and if an insect was caught under any other circumstance, 
how could it be known that it was the genuine cause of this 
agitation ? 

It is in vain now to inquire what precise fly these ancient 
philosophers might have been presented with, as their testi¬ 
monies 
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monies are various, and militate against each other; but none 
are descriptive of the true fly, which we now fully know. 
Surely such a conclusion is more natural and just, than to sup¬ 
pose these conflicting descriptions true, and that the poets and 
common observers were false witnesses. 

I now proceed to give what Virgil says respecting the name 
of it among the ancients, and the tumult it occasions; and of 
which no sweat-sucking Tabanus, Cojiops, or modern Asilus, 
can in any way be the cause. 

Est lucos Silari circa, ilicibiisque virentem 
Plurimus Alburnum volitans, cui nomen Asilo 
Romanuin est, Qtlstron Graii vertcre vocantes : 

Asper, accrba sonans ; quo tota cxterrita sylvis 
DilTugiunt arincnta, furit nuigitibus Aether 
Concussus, sylvseque, et sicci ripa Tanagri.” 

Georg, lib. iii. v. 146. 

From this admirable description, it is clearly manifest that 
Asilus was the Roman name for the fly which agitates the 
cattle; and it is equally clear that (Estros was the Greek name 
for it. 

Not much weight is due to the observation, that Homer’s 
insect was not the modern CEstniSf because he mentions the 
spring as the season of its appearance, since he also adds, in 
the same line, ots t T^fji^aroi [x,eiKpu wgAovrai, “ when the days are 
longnor that Shakespeare did not use the word Brize for 
the same insect, merely because he has assigned its appear¬ 
ance to the month of June, when it more often appears now 
in July. Indeed the alteration of style will account for tliis 
difference. But the same poet uses the word in another place, 
where the allusion is too distinct to be mistaken : 

“ The herd hath more annoyance by the Brize, 

Than by the Tiger.” Troilus and Cressida. 

And again in an old Play, quoted by Archdeacon Nares in his 
Glossary, the following use of the word occurs, 

“ 1 will put the Brize in’s tail, shall set him gadding presently.” 

Now if MacLeay or Latreille, who entertains a similar opi¬ 
nion, had ever been as much among cattle on the heaths, as 
my pursuits have led me, they would have long since obtained 
a practical acquaintance with the effects produced by these in¬ 
sects, and would not have been led to suppose that the Tabani, 
Conopses, or Ctdices, were the object of poetic description,* or 
have made any mistake between the effects of one and the 
other. When the Tahani and Conopses have come and set¬ 
tled in great numbers on the back and sides of the animal, he 
would, as I have often witnessed, scarcely regard them. A 

toss 
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toss of the head, perhaps, towards the part, if they sucked a 
little too vigorously; or, if they were still more importunate, 
a lash of the tail, was in general all the notice he would con¬ 
descend to take of them. But if an (Estrus approached, the 
consternation was indescribable, and the agitation njost re¬ 
markable ; and the object attacked, however lazily he might 
be disposed from tlie heat of the weather, or a full belly, would 
become suddenly as agile as a young deer, and canter away, 
holding out his tail, and running with a sort of undulatory 
movement of the back (thereby endeavouring, perhaps, to dis¬ 
appoint the touch and designs of his enemy), till he had ob¬ 
tained his accustomed retreat in the water, or the fly had 
quitted him,— 


.Tossing the foam 

They scorn the keeper’s voice, and scour the plain, 

Tliroiigh all the bright serenity of noon; 

While from their labouring breasts a hollow moan 
Proceeding, runs, low-bellowing, round the hills.— Thomson. 

Assuredly no Tabanm can produce any effects like these. Un¬ 
able to account for this extraordinary agitation, I had formerly 
given way to the notion of some very painful infliction by the 
CEstrm: but I am now led to question this opinion, inasmuch 
as I can discover no instrument by which this effect can be 
produced. The shrill sharp sound, which Virgil describes, 
was, I dare say, not stated without some real ground; and a 
friend of mine actually informed me, that he was standing in a 
farm-yard one day near some cattle, when one of these flies 
entered and approached them, and that he distinctly heard 
this shrill sound. In confirmation of this account we may re¬ 
mark, that the wing-scale, covering the haltet'es, which has 
been supposed by Keller to be the organ of sound, is particu¬ 
larly large in this insect; but further than this we dare not 
assert, but leave the point for future investigation. We know 
from Linnaeus’s oM-n account, tliat the (Estrus Tarandi, or 
Rein-deer Bot, very similar in all respects to the CE. Bovis, 
makes no sound while depositing its egg; which again brings 
me into doubt upon this matter. 

We next have to observe, in confirmation of the peculiar 
effects of these insects upon die animals they infest, that those 
of the (Estrus of the Rein-deer, are equally singular and re¬ 
markable ; and this feet we have from the indefatigable re¬ 
searches of our Immortal leader, Linnaeus himself. He says, 
speaking of the (E. Tarandi, in his Lapland Tour, that as he 
was in bed early one morning, he perceived a very ungrateful 
smell, and when day-light appeared, there were standing 

about 
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about the cot a thousand of these Rein-deer, driven by old 
men, boys, dogs, and wometi, who milked these animals. 
They appeared to be under the apprehension of some invisi¬ 
ble attack; the animals carried their heads aloft, their ears 
pricked up and extended, beating the ground, and kicking in 
the air with their feet, as though by enchantment. Then for 
a while they would be quiet; then, again, they were seen most 
furious, and this with so general and regular a movement, that 
no army would have surpassed their exercises in uniformity.” 

Linneeus further states, in the Lackesis Ltapponicat respect¬ 
ing the effects produced by this sort of (Bstrus, that in passing 
afterwards into the Lapland alps he observed a Rein-deer, 
which was loaded with his own package, frequently to stop 
short and become perfectly quiet and motionless as a pillar of 
stone, or one suddenly struck with catalepsy; the head held 
straight out, the ears upright, the eyes fixed; nor could he by 
any ill treatment be induced to proceed; but in a little while 
he would again resume his march. Where, I would ask, is 
the TahanuSi or Conops^ that could produce effects like these ? 
or what naturalist, at all acquainted widi the operations of 
Nature herself, could confound the dissimilar effects produced 
by these several insects ? 

Linnaeus further says, that in the Rein-deer fly he saw the 
egg held out “ like a white mustard-seed” at the end of the 
abdomen, which, if tru^ fully confirms the supposition that 
there can be no infliction. 

The (Estiushcemorrhoidalis and CEstrus Ou/s,in performing 
their office of ovi-deposit, are also equally irritating and pecu¬ 
liar, as 1 have shown in ^e paper aWe alluded to, in the 3rd 
volume of the Society’s Transactions. 

1 avail myself of this opportunity in conclusion, to state, in 
addition to my former remarks on this genus, that it appears 
to me, as there is no aculeus or weapon of infliction at the end 
of the abdomen of the female of the (Estrm Bovis, that the e^ 
is simply thrust down among the hair, till it meets the skin, 
and that then it is affixed to it by a glutinous liquor secreted 
at the same time; and that the egg being hatched, the young 
grub insinuates itself into, and finimy through the skin, form¬ 
ing an abscess beneath it In a somewhat similar manner it 
is that the ichneumon flies deposit their e^s on the sides of 
living caterpillars of the Lepidopteraf and latching, perforate 
their skins, and entering within, live on the parenchyma or 
pulp of their bodies till matured and fully grown, when they 
make th^ way out again and change to tne chrysalis. 

1 may also remark of the (Estri, that they appear to be 

wonderflilly 
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wonderfully kept from such an increase as would be fatal to 
the animals they feed upon, by the difficulties and imminent 
hazards they arc exposed to in the act of depositing their eggs. 
The teeth of the horse must destroy, one should imagine, nine- 
tenths of the CE. Equi, hcemorrhoidalis, and salutifet'us. The 
CEstri seem however, in the hands of Providence, to make a 
double recompense for the sufferings they occasion; first, by 
keeping the animals on the alert during hot weather, when 
they would be often too idly disposed for their welfare; while 
the few larvae which succeed in getting into their bodies, ap¬ 
pear to benefit them by their local irritations, stimulating the 
stomach to a quicker digestion of their watery food, and di¬ 
verting diseases by their counter irritations of the skin and 
frontal cavities,—thus producing the effect of issues or vesica- 
tories, which are powerful remedies in relieving and in pre¬ 
venting diseases. 

I apprehend that I have now sufficiently shown that the 
(Estrtis of the ancients could have been no Tabanus^ and that 
it is clear Olivier, who appears to have originated this notion^ 
and who was followed by Latreille, was mistaken; 

A very extensive enumeration of this genus is seen in a late 
ingenious publication, the Systematische Beschreibung of J. W. 
Meigen. It is however in some instances not correct; for on 
carefully examining the (Estrns lineatus of this writer, intro¬ 
duced from Villers, it would appear to be that stumbling- 
block of systematists in entonjology, tlie CE. Bovis of my enu¬ 
meration and not of Linnmus, as he states, who, as we have 
repeatedly said, described the (E. Equi for this species. The 
(E. picius of this author, beautifully figured by Curtis in the 
British Entomology, no.xxvi. U 106,1 radier suspect to be the 
faucial bot of the Stagf. 


As the species of the new genus Cutet'ebra were taken for 
(Estri till I separated them, and are closely allied to them in 
their habits, I have ventured at the close of this paper to com¬ 
municate to the Society a new and undescribed species lately 
received from America, along with some other insects sent me 
by my nephew, Joseph Clark, from the Illinois. 

* The lines on the thorax, and the figure of Villers, undoubtedly con¬ 
firm it. Meigen’s CE. Bom is the (E. Bovis of my enumeration, under 
which this should have come as a synonym. 

t I may here observe, that a few days since, in visiting the British Mu- 
suem, 1 was shown the insect Dr. Leech has called (Estrus Clarkti, and 
find it only a variety, and scarcely that, of the CEsints veterinus of my 
enumeration. 

Cut- 
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CuTEREBRA FONTINELLA. 

C. thorace atro, lateribus albis; abdomine violaceo, ultlmis 
segmentis albis, nigro-punctatis. 

White-tailed Cuterebr^ or Blue Rabbit Fly. 

Habitat \n Illinoe AmericaB Septentrionalis, cuniculos infestans. 

Descr. Cuterehrd Cuniculi dimidio minor; atra, subcylin- 
drica, cum «capite parum latior. From insuper atra et 
circa oculos lucida, infra albida, pUosa» utrinque puncto 
elevato atro. Ocvli picei. Thorax insuper ater, late per 
medium et ad latera pilosiis, albus, ptmctis tribus nigris 
utrinque notatus. Ala obscur^ nigro-iuscee, sulcis vmd^ 
puculatae et rugosae, corpore longiores; ad basin squa- 
mula foliacea erecta, magiiS : tympanum halterem tegens 
magnum, convexum, marginatum. Abdomen breve, atrum, 
lucidum, superne violaceo resplendens; segmentis duo- 
bus postremis hirtis, albidis, punctisque variis atris eleva- 
tis, glabris. Anus utrinque quasi forcipe prehensorio 
armatus. Pedes atri. 


XLVIII. Notices respecting New Boohs. 


An Introduction to Geology: comprising the Elements of the Science 
in its present advanced States and aU the recent Discoveries. By 
Robert Bakeweljc.. The Third Edition^ entirely recomposed^ 
and greatly enlarged. With new PlatesfCutStS^c. Octavo. pp.5ii0. 


T he readers of the Philosophical Magazine, may probably 
remember, that after the first edition of Mr. Bakewell’s In¬ 
troduction to Geology appeared in 1813, the late Mr. John Farey, 
a practical geologist and accurate observer^ published a very co¬ 
pious analysis of the work, in several Numbers of the Magazine, (see 
vol. xli. and vol. xlii.* ** ) A second enlarged edition of the Introduc¬ 
tion to Geology was soon after published; and it was translated into 
German by Mr. Fred. Muller, of Friburg. The work has now been 
several years out of print, and has been frequently called for. We 
shall extract from the author's Preface a brief account of what has 
been done in the third edition, in order to present a distinct view 


• Mr. Farey opposed with some warmth, the parts of Mr, Bakewell’s 
work which were at variance with his own opinions on the Geology of 
Derbyshire; but he concludes his stnctures with the following remarks: 

** I beg however distinctly to state, that 1 have yet perused no systematic 
work on Geology, which 1 think entitled to a general and careful reading, 
in any degree compared with Mr. Robert Bakewell’s * Introducfion to Geo- 
1<^,* and which I sincerely wish may be read and studied by hundreds 
ofpersons, with no less care and attention, than I have bestowed upon 
it. Because 1 can assure them that it contains more facts concerning our 
plane^ and fewer absurdities and whimsical assertions and theories, than 
any of the numerous systematic works .which have preceded it, in our own 
language, or I believe in any other.”— EhU. Mag. vol. xlii. p. 246. 

New Series. Vol. 3. No. 1& April 1828. 2 P 
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of the progress of geology, and the important discoveries that have 
recently been made. 

** The causes vrhich have retarded the publication of a third edi¬ 
tion it is unnecessary to mention: the delay has, I trust, been fa¬ 
vourable to its appearance in a very improved state; as 1 have been 
collecting materials for it, during several years, having visited al¬ 
most every situation of much geological interest in our own island, 
from the Land’s End in Cornwall, to the Grampian Mountains in 
Scotland ; and passed part of three years in examining the geology 
of Savoy, Switzerland, and France. There is scarcely a rock-for¬ 
mation described in the present volume, that I have not examined 
in its native situation, and compared with the descriptions of former 
geologists. I have also had opportunities of examining the collec¬ 
tions, and of profiting by the communications, of some of the most 
eminent geologists on the Continent. 

While engaged in these pursuits, I have not been inattentive 
to the labours of other observers. So numerous and interesting are 
the discoveries made in geology during the last ten years, that in 
order to present a concise view of the science in its present ad¬ 
vanced state, the ‘ Introduction to Geology’ has been recomposed, 
and all the chapters are greatly enlarged. 

“ The following new Chapters have been added:—Chap. ii. On 
Fossil Organic Remains. Chap. iv. On the Principles of Stratifica¬ 
tion. Chap. X. A Retrospective View of Geological Facts. Chap. 
XVIII. On the Destruction of Mountains; and on the Bones of Land 
Quadrupeds, found in Diluvial Depositions and in Caverns. Chap. 
XIX. On the Formation of Valleys; and on Deluges and Denuda¬ 
tions.—The Plates are new, except Plate iv. and part of Plate vii.” 

** In the course of the present work, I have frequently attempted 
to elucidate the geology of England, by comparisons with situa¬ 
tions I have examined on the Continent, in order to connect the 
geology of our own island, with that of France, Switzerland, and 
Savoy. 

« By comprising the numerous facts and observations contained 
in the present volume, within the limits of an elementary work, from 
the desire to be concise, I may have run the risk xif becoming ob¬ 
scure: this I have studiously endeavoured to avoid; my chief aim 
being to present the reader with a system of geology, which shall 
explain geological phsenomena in a clear and intelligible manner, 
and as free from technical obscurity as the nature of the subject 
would admit. In order that the price may not exceed that of the 
last edition, this work is printed in a smaller type.” 


XLIX. Proceedings of Learned Societies. 

LINN.®AN SOCIETY. 

March 4. A COMMUNICATIONfrom theRev.LeonardJenyns, 
M.A. F.L.S. was read. On the distinctive characters 
of two British species of Plecotus Geoff, supposed to have been con¬ 
founded under the name of Long-eared Bat. 
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A new Bat found adhering to the bark of a pollard willow, and 
which thh author names breotmanus^ is discriminated in this Me¬ 
moir from the aurituSi which together with barbastellus make up 
Geoffroy’s subgenus Plecotus of the Vespertilionidae. 

Spec. Char. P. brevimanus. Lesser long-eared Bat, *< vellere 
supra rufo-fusco, subtus albescente; auriculis oblongis, capite baud 
duplo longioribus; trago ovato-lanceolato; caudl antibrachium 
longitudine squanti, apice acuto.” 

The difference tn absolute size, in the relative proportions of the 
parts, in the colour, and in the apparent habits, seem to require the 
making it a distinct species. 

March 18.—The chair having been taken by A. B. Lambert, Esq. 
V.P., Edward Forster, Esq. the Treasurer of the Society, communi> 
cated to the meeting the amicting tidings which had arrived during 
the day, of the decease of Sir James Edward Smith, their eminent 
and much-beloved President,—an office to which he had been ap- 
pointedby the annual and unanimous choice of the Society from its 
first establishment in 1788, till his death. The Society immediately 
adjourned. 


GEOLOGICAL SOCIETY. 

I 

Feb. 15.—This day being the Anniversary, after the election of 
Officers and Council, as noticed in our last Number, a Report from 
the Auditors and Council was read and approved j after which the fol¬ 
lowing Address was delivered from the chair by W. H. Fitton, M.D. 
F.R.S. &c. the President of the Society. 

Gentlemen of the Geological Society. 

You have just received from your Council a report on the condition of 
your finances j with a statement of the accessions to your number du¬ 
ring the past year, and of the measures adopted for advancing the wel¬ 
fare of the Institution. It remains for me to lay before you a few 
remarks on the branch of knowledge which the Geological Society 
is intended to promote -. and what 1 shall offer upon this subject will 
be confined, in a great measure, to the state of Geology in this coun¬ 
try ; since neither have my opportunities of acquiring information 
during the past year enabled me to give, nor does my duty appear 
to call for, a more extended view-though such periodical reports in 
other hands, and on more suitable occasions, have been frequently 
attended with advantage. 

We have had since our last Anniversary to regret the loss of one of 
our foreign 'members. Mr. Brocchi, who.se death, according to the 
accounts we have received, took place in Egypt, whither he had been 
invited to discharge the duties of a mining Engineer, is distinguished 
in the recent scientific history of Italy by numerous contributions to 
the Geology of that country j—and his principal work “ On the Fossil 
Conchology of the Subapennine rfills,” abounds in valuable obser¬ 
vations, and in proofs of accuracy and acuteness in the comparison 
of the fossil and existing species. His talents, however, were not 
merely those of an observer j—his general views were always wide 
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and philosophic j and the style of his writings is considered by com¬ 
petent judges as remarkable for its purity and good taste. But those 
only, who have had the pleasure of being personally acquainted 
with Mr. Brocchi, could appreciate his patriotism and philanthropy, 
the variety of his acquirements, and the spirit and eloquence which 
rendered his conversation more than commonly instructive. 

The printed Proceedings*’ of the Society, and the portion of the 
Transactions published within the year, are the best records of our 
contributions to geological science during that peViod; and the vo¬ 
lume now in progress will, I trust, be found to have contributed in 
no small degree to the advancement of inductive Geology. New 
monsters, it is true, have not been brought to light from the depths of 
our strata ; nor has Zoology been enriched with new genera, by such 
rare coincidences of genius and good fortune as distinguish the last 
volume of our Transactions: but the Geology of England has been 
illustrated by various memoirs, on tracts not previously examined; 
and by more exact and extended researches on portions of our strata, 
the general relations of which had been before determined. Cor¬ 
rect data have thus been recorded, to which inquirers in other coun¬ 
tries may refer, for the purpose of comparison with their own. 

1 have to congratulate you upon the progress w'hich has been 
made in the Trigonometrical survey of Ireland j a work designed 
with all the skill of modern science, and committed for the execution 
to such hands, and with such instruments, as to leave no doubt of the 
result. Maps alone, such as this survey will produce, are an acqui¬ 
sition of the first importance to our inquiries; since they form one of 
the chief and indispensable instruments of geological research:—but 
with these, in the present case, will be connected a series of obser¬ 
vations more strictly geological, which cannot fail to throw great light 
upon the structure and composition of the country to which the ope¬ 
rations extend. The Tract, which I now show you, has been drawn 
up by one of the principal officers engaged in the Irish survey*, and 
lithographized for the use of the subordinate surveyors ; and it con¬ 
tains so clear and able a system of instruction for their guidance, il¬ 
lustrated by sectional sketches, as greatly to facilitate the task of 
geological investigation. The surveyors will thus accumulate a series 
of specimens, the precise places of which will have been recorded in 
maps upon a very large scale,—on which also the heights above the 
sea will be determined, in points almost innumerable; while sections 
are taken in well chosen situations, for the purpose of illustrating 
more effectually the order of the strata. The ultimate results of ope¬ 
rations so well combined, must be equally honourable to those who 
are engaged in this vast work, and fertile in various and substantial 
advanta^ to physical science. • 

But while the survey of Ireland is in progress, it is to be hoped that 
that of England will not cease to advance; and that no great delay 
will take place in the publication of the maps which have been actu¬ 
ally prepared by the Ordnance. To geologists who have travelled in 
England, 1 need not mention the benefits that our science has derived 
* Captain Pringle, of the Royal Engineers. 
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from the maps already engraved; nor dwell upon the misery of plung« 
ing, from’ a tract that we have traversed with the advantage of this 
guide, into regions where the survey leaves us, lost, as it were, and 
bewildered from the want of such assistance. The sheets of the Ord¬ 
nance Survey which I now lay before you, represent a portion of the 
midland counties, coloured geologically by a gentleman whose activity 
and accuracy of research have made him minutely acquainted with 
the stratification of the district around him*; and the maps thus co¬ 
loured, are probably as complete specimens of geological illustration 
as ever have been produced. The knowledge of this observer extends 
with equal precision several miles to the north of the tract here re¬ 
presented ; but these sheets, you perceive, are bounded by a right 
line;—and beyond that line it has not been in his power to extend his 
colours, because no good map of the adjacent district is in existence. 
In this instance therefore, and no doubt in numberless other cases, 
the want of adequate maps may cause the final and irreparable loss 
of much geological information: And when it is considered, that 
Geology is but one of many departments of useful inquiry, to which 
good maps administer,—how much they contribute to the advancement 
of commerce, and to the comforts and conveniences of life,—it will 
be unnecessary to urge the enlightened and public spirited persons, 
to whose hands this great undertaking is committed, to finish with as 
much promptitude as possible what has been so admirably begun. 

'I'he effective establishment in this country of a society for the 
cultivation of Zoology, —a source of just gratification to all who are 
interested in the progress of Natural History,—is an event connected 
very intimately with the advancement of our subject: for to the 
Geologist it is of great importance to obtain facility of access to 
cabinets and to living specimens, in elucidation of fossil remains j 
and to have the privilege of appealing, in doubtful cases, to compe¬ 
tent authorities, in what relates to the animal kingdom. But the 
connection of Zoology with our science, is a field too wide to be dis¬ 
cussed upon the present occasion ; nor would my own acquaintance 
with the subject justify my dwelling upon it. 

The numerous provincial institutions, which have been recently 
established for the promotion of useful knowledge, will also materially 
contribute to the diffusion of a taste for Geology; and will throw 
new light upon the structure and productions of their respective dis¬ 
tricts. 

1 wish that it had been in my power to speak with equal gratifica¬ 
tion, of the relation in which our subject stands to another principal 
department of Natural History; but the fossil remains of the vege¬ 
table kingdom do not appear to occupy, at present, a just share of the 
attention of Botanists in England : and hence it has happened, that 
of the numerous and interesting specimens of fossil plants continu¬ 
ally brought to light from our strata, especially within the coal dis¬ 
tricts, the greater part has been sent for illustration to those na¬ 
turalists on the continent, whose publications upon this branch of 
inquiry, are so creditably known to science. Ought we not then 

* Mr. Lonsdale of Bath. 
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to imitate the example of those, for whose labours we have so much 
reason to be grateful; and to reflect, that—if the botanical charac¬ 
ters of fossil specimens be obscure, and the investigation of them at 
present unsatisfactory,—the subject is still comparatively new, and 
the difficulties such as perseverance and the multiplication of speci¬ 
mens must every day diminish: whilst the views to be derived from 
the connection of vegetable remains with geology, are scarcely infe¬ 
rior in interest to those already disclosed by the fossil remains of 
animals ? The distribution of plants upon the former surfaces of the 
globe,—its relation to the epochs of geological deposition,—the varia- 
tions it may have undergone from change of climate, either by alter¬ 
ation of internal temperature, or of elevation above the sea ;—the 
former existence of vegetation in the more complex forms, in tracts 
where scarcely any traces of it exist at present,—are subjects which 
give rise to some of the most important general questions connected 
with the history of the globe;—and that require for their due con¬ 
sideration such an acquaintance with the characters of fossil vegetable 
remains, as none but the most skilful and experienced botanists 
can be expected to possess. 

On the Geology of foreign countries, the last year has not been 
unproductive. A valuable paper on the structure of Jamaica, has 
been published in our Transactions, by one of the most skilful of our 
practical observers. We have received a very important contribution 
of specimens from Captain Franklin and Dr. Richardson, under whose 
direction the expedition to the northern coast of America has been 
conducted with so much ability and success ;—and a memoir by the 
latter, on the structure and components of those regions, will soon 
be read at one of our meetings. Captain Parry also, and Captain 
Foster, have presented us with a valuable collection of specimens from 
Spitzbergen, obtained during their late expedition to the north. 
Captain King, tvho has enriched our cabinets with specimens from 
the coasts of Australia, and done so much for other departments 
of natural history, has recently sent home a collection of rocks 
obtained during the earlier part of his survey in the Straits of Magel¬ 
lan ; and further collections, accompanied with new information, may 
still be expected from the same indefatigable observer. We have rea¬ 
son also to hope that Geology will not be neglected during the expe¬ 
ditions soon about to sail,—of Captain Boteler, for the survey of the 
western coast of Africa, and of Captain Foster, for the purpose 
of determining the longitude of important stations on the shores of 
the Atlantic. 

There is the greater reason to rejoice in the contributions thus 
given, or to be expected, from the Naval department of the public 
service, since it has not unfrequently been the reproach of this 
country, that—possessing colonies, which have dispersed the natives 
of Britain in every region of the habitable globe, and commerce, that 
maintains continual intercourse with them,—the benefits conferred 
by England on the natural history of distant countries, have fallen 
very far short of what the intelligence and activity of our national 
character might have alForded. Let us hope, however, that brighter 
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days are opening upon us; and that those who are employed in the 
various departments of our foreign service, will universally feel, that 
where such frequent opportunities of advancing useful knowledge are 
likely to occur, an acquaintance with branches of science not imme¬ 
diately essential to professional duty, is strictly accordant with the 
dignity of the naval and military character. 

Among the donations of foreign specimens to our cabinets, there is 
one of very peculiar interest;—the rich collection of fossil bones and 
shells presented to us by Mr. Crawfurd from Ava: which has the 
greater value, as it is one of the first collections of this description, 
that has made its way into England from our extensive empire in 
the East, or the adjoining territories. These specimens afford some 
very striking novelties, both to the Geologist and Zoologist; an ac¬ 
count of which, I trust, will soon be laid before you by competent 
describers. 

The last year has produced some valuable publications on the Geo¬ 
logy of Volcanoes, which, though not emanating immediately from this 
Society, are the work of our own members. We are indebted to Dr. 
Daubeny for a judicious volume, in which he has combined what had 
been previously published on volcanoes, with much valuable' obser¬ 
vation of his own. The productions of Mr. Scrope, though his 
speculative views are not free from objection, are full of originality 
and talent.—^To that especially, which describes the extraordinary 
volcanic region in the centre of France, illustrated with such effect as 
to render the task of comparison with other districts easy and inviting, 
I should have had pleasure in alluding more fully j if an eloquent ac¬ 
count of it, in one of our leading journals, were not familiar to us 
all * ; and this, also I believe I do not err in ascribing to an active 
member of our Institution. 

In the speculative department of Geology, nothing has been of 
late more remarkable, with reference to its history in this country, 
than the universal adoption of a modified Volcanic theory, and the 
complete subsidence, or almost oblivion, of the Wernerian and 
Neptunian hypotheses;—so that what, but a few years since, it 
was by some considered as hardihood to propose in the form of conr 
jecture, seems now to be established nearly with the evidence of fact. 
It is no longer denied, that volcanic power has been active during all 
the revolutions which the surface of the globe has undergone, and has 
probably been itself the cause of many of them;—and that our continents 
have not merely been shaken by some mighty subterraneous force, 
but that strata, originally horizontal, have thus been raised, shattered, 
and contorted, and traversed, perhaps repeatedly, by veins of fluid mat¬ 
ter j—operations which have produced phaenomena, so nearly resem¬ 
bling those of recent volcanic agency, that to hav^ so long disputed the 
identity of their cause, is one of the most remarkable proofs in the an¬ 
nals of philosophic history, of the power of hypothesis in distorting or 
concealing truth. Whatever, therefore, be the fate of the Huttonian 
theory in general, it must be admitted, that many of its leading pro- 
* Quarterly Review, Vol. xxxv. page 447, &c. 
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positions have been confirmed in a manner which the inventor could 
not have foreseen. 

The most striking modem support of these correcter views, is due 
to Von Buch and Humboldt, and to the facts and inferences derived 
by Dr. MacCulloch from the country which gave birth to Hutton, 
and to his illustrator, Mr. Playfair, and in which were made the expe¬ 
riments of Sir James Hall. More recently, a series of facts observed 
by Professor Henslow, in the Isle of Anglesea^, has proved, in the most 
satisfactory manner, the connection of veins of trap with very high tem¬ 
perature ; since the change produced upon the strata, through which 
the substances now occupying the veins were injected, has approached 
so nearly to fluidity, as to admit of their crystallization, in forms differ¬ 
ent from any which the components of the rocks, if they had not been 
thus acted on, would have afforded. Sir Humphry Davy’s experiments 
on the fluids contained within cavities in crystals t, are another strik¬ 
ing and unexpected confirmation of Hutton’s views; and our own 
Transactions, besides various incidental pieces of evidence derived 
from this country, supply the testimony of an unprejudiced witness to 
an earthquake on the coast of Chili|, which brings almost before the 
eyes of the reader, the movement and permanent elevation of the land; 

Having alluded to Mr. Playfair’s support of the volcanic theory, it 
would be unjust to the memory of that distinguished man, not to 
mention, that his geological writings have had, indirectly, an effect in 
accelerating the progress of our subject, the benefit of which we expe¬ 
rience at this moment, and probably shall long continue to feel; and 
which, perhaps, outweighs in value the partial success of the specula¬ 
tions for which he so strenuously contended. He clothed our sub¬ 
ject with the dignity of an eloquence most happily adapted to phi¬ 
losophic inquiry,,^and redeemed the geologist from association with 
that class of nfituralists who lose sight of general laws, and are 
occupied incessantly with details;—placing him, where he ought 
to stand, beside the mathematician, the astronomer, and the che¬ 
mist ; and permanently raising our science intb an elevated depart¬ 
ment of inductive inquiry. His mild and tolerant character threw an 
assuaging influence upon the waves of a controversy, which in his 
time considerations entirely foreign to science had exasperated into 
unusual violence : and if, fortunately, there is no longer any trace of 
this asperity, the change must, in a great degree, be ascribed to the 
tone of Mr. Playfair’s writings, enforced by the manly and consistent 
tenour of his blameless life. 

I cannot, for your sake, regret that the presence of .some of those 
who have had a large share in the foundation of this Institution, pro¬ 
hibits my fdluding to their continued and unremitting efforts in sup¬ 
port of it.—And the ^ame cause prevents my dwelling on the effects 
produced, at both our Universities, by the geological instructions de¬ 
livered there; which have given to the subject an impulse perhaps 

* Transactions of the Cambridge Philosophical Society, vol. i. page 406. 

t Philosophical Transactions, 182!^, p^e 367, &c. 

I Geologicfd Transactions, second series, vol. i. p.<)ge 413. 
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without example in the history of those inatitutionSj and gone far to 
render natural science a permanent department of general education. 

But there is one of our number, whom professional and domestic 
occupations retain so much in a remote quarter of the country, that 
we have seldom the gratification of his presence amongst us, though 
his writings are in all our hands : and it is a duty,—not to Mr. Cony- 
beare, but to the subject, and to ouraelves,—to say, that among the 
more recent causes which have accelerated the progress of Geology in 
England, the publication of the Outlines of England and Wales,” 
by him and Mr. Phillips, has had an effect, to which nothing since 
the institution of this Society, and the diffusion of the geological maps 
of England, can be compared. It is with peculiar pleasure that this 
.statement can be made in this place; since a large proportion of that 
work has been derived from our own Transactions, and the authors 
have long been distinguished members of our Society. Of course 
their publication is not free from defects and inequalities,—inevitable 
perhaps in a first edition, composed for the greater part during its 
progress through the press;—but, regarding it as the first general 
sketch of a country so complex as our own, it may be said without 
fear of contradiction, that no equal portion of the earth’s surface has 
ever been more ably illustrated;—nor any geological work produced, 
which bears more strongly impressed upon it the stamp of original 
talent fur natural science. 

The object, however, of our Institution, to adopt the language of 
the charter, is “ to investigate the mineral structure of the Earth;”— 
not to confine ourselves to the British Islands only, (and even they 
are best illustrated by comparison,) but to extend our researches if 
possible, to every part of the globe ;—to record the geological phae- 
nomena of the most distant countries, as well as of our own,—and from 
the whole, derive the laws that have regulated thelhtructure of this 
planet, and still influence the changes which are in progress upon it. 
It is our good fortune, and the fact is intimately connected with 
the commercial wealth of our country, that it affords a greater 
variety of strata and of geological appearances, than most other por¬ 
tions of the civilized world of such limited extent; while the range 
and variety of our coasts unveil the geological anatomy of England, 
with an obviousness and convincing facility to the observer, that have 
greatly accelerated our inquiries. The GeologyofEngland,therefore,i— 
which, with a view only to commercial advantage, and to the com¬ 
forts and conveniences of life, would have well deserved all the labour 
that has been bestowed upon it,—acquires a new and more dignified 
interest, when we reflect that this island is in a great measure on 
epitome of the globe; and that the observer, who makes himself fa¬ 
miliar with our strata, and the fossil remains which they include, 
has not only prepared himself for similar inquiries in other quarters, 
but is already, as it were, acquainted by anticipation with what 
he must expect to find there; If, therefore, I were called upon 
to state in what manner those who have leisure, health, and tdent 
for such inquiries, can most efectually advance the bounds of our 
science, and increase the reputation which England has begun to ac- 
New Series. Vol. 3. No. 16. April 1828. 2 Q quire 
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quire in this department of natural knowledge,—I should say, that it 
would be,—First, by rendering themselves accurately familiar with the 
geological phsenomena of our own country; and then,—by takitig 
abroad with them the knowledge thus acquired, and comparing the 
phsenomena with those of distant regions; since it is only from the 
multiplication of such comparisons, that sound general views can 
be derived. 

But even within the British Islands, there still are tracts, and of no 
small extent, which are comparatively, and a great part of them abso¬ 
lutely, unknown. More than one half of Ireland is in this condition: for 
the publications of Conybeare and Buckland, Stephens, Weaver, Grif¬ 
fith, and Dr. Berger, comprehend nearly all that has been done in that 
country. But this subject, as I have already mentioned, has passed into 
such hands, as will, no doubt, accomplish every thing that can be 
desired. 

In the North and North-west of England, the labours of Otley* * * § , 
Smith, Professor Sedgwick, and some other inquirers, have alrcMy 
ascertained the principal relations of one of the most important dis¬ 
tricts ; but very little has yet been published upon it. And on the 
mountainous tracts in Wales, the ancient and very interesting essay 
of Owen t» and the valuable papers of Mr. Aikin and Professor 
Henslow, with that of Mr. De la Beche on Pembrokeshire, and of 
Mr. Martin on the Coal Basin of Glamorganshire J,—a tract on which 
Mr. Conybeare is occupied at present, comprehend nearly every 
thing that deserves to be mentioned here. 

In Scotland also, notwithstanding the graphic and copious illus¬ 
trations of Dr. MacCulloch, and the mineralogical skill and perse¬ 
verance of other eminent naturalists who have applied themselves to 
the Geology of their native country,—no geological map has yet ap¬ 
peared ; and a great part of that rich and varied region remains to'be 
explored. But the Society will have pleasure in observing, in the last 
portion of their Transactions §, that an efiective comparison of the 
more recent strata of Scotland with our English formations has 
already begun. The memoir of Mr. Murchison on the Brora Coal¬ 
field is an excellent specimen of what may be effected in this de¬ 
partment of inquiry; and a paper produced at the last meeting by 
the joint labours of Professor Sed^ick and Mr. Murchison, leaves no 
doubt that the remaining memoirs which are to be expected frotn 
those gentlemen, will throw great light on the comparative geology 
of that distant portion of our island. 

The value, however, of the researches and identification at Brora, 
goes much farther than the mere comparison of a remote tract, with 

• The work here referred to, is a brief but valuable notice, “ On the 
succession of rocks in the district of the Lakes," published in the Lonsdale 
Magazine, or Provincial Repository, for October 1820:—Yol. 1. No. x. 
pp. 433, &c. 

t Dated in 1570:—See Cambrian Register, for 1796, and Geol. Trans. 
N. S. Vol. 1. page 312. 

t Philosophical Transactions, 1806 . page 342 . 

§ Second Series, vol. ii. p. 293. 
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the stratification of England: they confirm a suggestion of Dr. Buck- 
land and, Mr. Lyell, t^t the coal formation of that neighbourhood 
was in reality the equivalent of a portion of our Oolitic strata; and 
demonstrate the remarkable fact, that the same fossils which in En¬ 
gland occur in oolitic limestone, exist there in strata of quartzose sand¬ 
stone and of shale ! The whole series indeed, of the phsenomena 
developed by recent examination in Scotland and the north of En¬ 
gland, gives rise to the most interesting speculations on the questions 
of geological identity, and of the relative value in geolog)' of mine- 
ralogical and zoological characters,'—which has been so ably treated 
by Brongniart and other continental writers:—questions, which it is 
necessary to keep continually in view, and that acquire fresh interest 
and importance in proportion as we extend our researches to the re¬ 
moter districts of the world. 

To those amongst us who are confined to England, the most use¬ 
ful task perhaps would be, when we have mastered the general re¬ 
lations of our series, to take up some one portion of the subject,— 
a group of strata, or even a single stratum, or any one of the num¬ 
berless questions connected with their zoological and mineralogical 
relations,—and to publish in the form of Monographs the results of 
our inquiries. For it may be stated with confidence, that there 
is not any one of our strata, however familiarly it may be supposed 
to be already known, that would not, if thus treated, reward the 
most elaborate and minute examination. 

But those who are deprived of the privilege of travelling even in 
England, must not suppose that they can be of no service as geo¬ 
logists ; or if they belong to our body, that they are thus released 
from their obligation to be active in our cause : and there are two 
descriptions of persons,—the resident clergy, and members of the 
medical profession in the country,—to whom what I am about to 
say may be more particularly deserving of attention. Such persons, 
if they have not yet acquired a taste for natural science, can hardly 
conceive the interest which the face of the country in their vicinity 
would gain, however unpromising it may appear, by their having such 
inquiries before them ; how much the monotony of life in a remote 
or thinly inhabited district would thus be relieved j nor how much 
benefit they might confer on the natural history of their coun¬ 
try. Even of those who have made some progress in geological 
studies, many, 1 apprehend, are prevented from investigating atten¬ 
tively the tracts where they reside, or from communicating their know¬ 
ledge, by a belief that the Geology of England itself is suiliciently 
known already j and that the district, with the phsenomena of which 
they are themselves familiar, would have no interest or novelty for 
the world at large:—whereas it may be asserted (and it were easy to 
produce examples from modern researches in some of the counties 
near London), that there is no district that will not furnish sufficient 
interest and novelty to an attentive inquirer, not merely to repay his 
.own exertions, but to instruct the most learned, and enlarge the 
bounds of our science. 

To landed proprietors also, it can hardly be known, without some 
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tinge of geological information, how nearly our subject is connected 
with Agriculture,—with an acquaintance with the nature and correc¬ 
tives of the soil, the supply of water, and facility of eftectual drainage, 
and numberless facts essential to the perfection of rural oeconomy; the 
discovery and supply of stone, for building and the construction of 
roads, the choice of the line of roads and of canals, and the facility 
of their execution. All these are but a few of the topics that 
come strictly within the province of the geologist: and which are so 
essential to the prosperous management of landed property, that a 
geological map may perhaps with truth be considered as not less 
necessary to the country gentleman, than the topographical plan of 
his estates. 

I am fully aware, that much of what I have just said is obvious j— 
and even familiar, to the greater part of those who hear me :—But my 
object is to be useful j and I believe that some of those whom these 
remarks are likely to reach, are not sufficiently acquainted with the 
practical advantages derivable from our pursuits j—and that others are 
unconscious of the means within their own power for advancing them. 

I shall conclude. Gentlemen, by congratulating you on the good 
feeling by which the proceedings of this Society have always been cha¬ 
racterized ; and on the self-command that renders both agreeable and 
instructive the conversations, (1 will not call them discussions—much 
less debates,) with which it is now-our practice to follow up the reading 
of memoirs at our table} and which have given to our evening 
meetings a character more like that of social intercourse in a private 
circle, than of the formal proceedings of a public bodv. This practice, 
1 know, has been a subject of doubt, to many who wish well to our 
institution, and do not undervalue the personal character and dispo¬ 
sition of our members. But, so long as our conversations are car¬ 
ried on with the urbanity by which they have hitherto been dis¬ 
tinguished,—while it is the wish of those who share in them to 
give or to receive information, and not to shine,—and the object is 
not victory but truth,—there seems to be no reason to apprehend any 
very serious injury from the continuance of our geological warfare. 

There is still another train of thought connected with our meet- 
ings, .on which I confess 1 have sometimes delighted to dwell. The 
spirit in which they have been conducted has been so kind,—so little 
tainted with, or rather so perfectly free from, any admixture of the 
leaven with which from interest or ambition most of the pur¬ 
suits of life are embittered;—^and our duties here have been asso¬ 
ciated with so many offices of cordiality and friendship j—that when, 
in after life, the cares and chances of the world may have dispersed 
those whom I have now the happiness to see around me, I am fond to 
believe that the remembrance of these evenings will be called to mind 
with pleasure:—^And I feel confident, that, as many of us already de¬ 
rive the chief part of our enjoyments from the friendships to which 
congenial purauits have led, the Geological Society will continue to 
effective, in the production of warm personal attachment, 
pd of manly and ingenuous intercourse among its members, than 
It has been, in maintaining an active and energetic spirit of research. 

March 7.~ 



Geological Society. 301 

March 7.—A Paper was read ** On the Geological Relatione and 
Internal Structure of the Magnesian Limestone, and the lower por¬ 
tions of the New Red Sandstone series, in their range through Not¬ 
tinghamshire, Derbyshire, V^orkshire, and Durham.”—By the Rev. A. 
Sedgwick, M.A. F.R.S. V.P.G.S. &c. 

A sketch of the subjects contained in this paper was laid before 
the Society in 1826 (Nov. 17) :—'Phey were resumed in a more sy¬ 
stematic and detailed form during two meetings in 1827; and are 
now terminated by the observations read at the present meeting. 

The contents of the Memoir are presepted in the following order : 

Part I.— J 1 . Introduction. —^The new red sandstone is considered 
as one great complex formation, interposed between the coal measures 
and the lias;—with two calcareous formations .subordinate to it, 
one in the lower part of the series (the magnesian limestone), and 
another in the upper part (the muschel-kalkstein) . The lower of the 
two calcareous formations is considered in detail; the upper has not 
yet been discovered among the British secondary deposits. 

§ 2. External characters of the country through which the Magne¬ 
sian Limestone ranges. —The form of the western e.scarpnrient is de¬ 
scribed, and is supposed to exhibit proofs of great denudations ; and 
the general character of the soils resting upon the formation is no¬ 
ticed. 

§ 3. General distribution of the formation. —^The range of the es¬ 
carpment is given in great detail; some errors of the geological 
maps are corrected; and in describing the eastern boundary, the 
enormous masses of diluvium in the county of Durham are briefly 
noticed. 

§ 4. Outliers. —Sixteen outliers from the western e.scarpment are 
described; the most .southern of which is at Conisborough. In addi¬ 
tion to these, there are eight detached patche.s of magnesian lime¬ 
stone on the line of bearing, which are not considered as outliers. 
The most remarkable of these are seen in the range through Yorkshire. 

§ 5. Relations of the Magnesian Limestone to a succession of Coal 
Measures. —In a general point of view these formations must be 
unconformable, because the overlying beds are extended far beyond 
the limits of the productive parts of the carboniferous order: and 
the fact is also proved by actual sections in several parts of York¬ 
shire and Durham. At the same time there are continuous tracts of 
country where the want of conformity does not appear, and where 
the overlying beds seem almost to graduate into the coal measures. 
Several details are given respecting ancient coal works, in which, in 
•more than one hundred places, the coal had been extracted by shafts 
sunk through the magnesian limestone: and it is asserted that the 
•quality of the coal is never injured by the presence of the overlying 
formations. Such injury is not only contrary to fact, but seems to 
be a physical impossibility. 

§ 6. On the Faults affecting the Magnesian Limestone and Coal 
strata. Trap dykes, «rc.— Examples are given of some great faults 
which traverse both the carboniferous and the superior formations : 
but it is remarked that many of the dislocations of the lower order of 
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rocks do not affect the upper. Respecting the age of the trap dykes 
of the coal-fields, it is not possible to determine their epoch in com- 
parison of the magnesian limestone, where they range up to the es¬ 
carpment ; and of such dykes there are only two examples; one of 
which does, and the other does not, pass through the beds of the 
overlying series. 

Part II. — Internal Structure and great Subdivisions of the Magne- 
sian Limestone.—Considered as a subordinate part of the new red 
sandstone series, this formation admits of five natural subdivisions, 
each of which is described in a sejiarate section. 

p 1. Lower Red-sandstone, or Rothe-todte-liegende. —In Yorkshire 
this appears generally in the form of a coarse siliceous sandstone, of 
a reddish tinge. It is associated with incoherent sand, red micaceous 
shale, and sometimes with variegated marls. In Durham it is 
generally represented by a yellowish and nearly incoherent sand. In 
some places it cannot hHe distinguished from the gritstone beds of the 
coal measures ; but as it commences in the edge of Derbyshire, and 
is almost cO-extensive with the magnesian limestone as far as the 
mouth of the Tyne, it must on the whole be unconformable to the 
inferior order. It is, however, of very unequal thickness, and its 
upper beds are not always parallel to the strata of limestone which 
rest upon it. In Durham, being of loose texture and pervious to 
water, it throws the greatest difficulties in the way of mining opera¬ 
tions carried on within the limits of the limestone. 

§ 2. (a). Variegated Marls, with irregular Beds of Compgfit and of 
Shell Limestone. —^This deposit is not either of great extent or thick¬ 
ness, and is confined to a small part of the escarpment in Notting¬ 
hamshire and Derbyshire. It is supposed to be contemporaneous 
with the following subdivision: 

§2. (b). Marl-slate, and Compact Limestone. —^Tbisismuchm e 
extensively developed than the preceding formation; and though by 
no means coextensive with the yellow limestone, derives importance 
from its constancy of position and from its fossils. Several locali. 
ties in the county of Durham are described; and among the beds 
of marl-slate of East Thickley, &c., two or three species of fern have 
been discovered; and seven or eight species of fish, four of which 
at least seem to be identical with fish of the Copper-slate. 

§ 3. Great central deposit of Yellow Limestone. —It is subdivided 
into the following modifications, each of which is described in detail. 
{\) Dolomite, a simple crystalline rock.—(a) Arenaceous dolomite, 
coarse, nearly incoherent, often in minute rhombs.—(b) Small- 
grained dolomite. Many quarries of this variety are described as 
existing on the back of the deposit, and extending from the neigh¬ 
bourhood of Mansfield to Bramham Moor. The crystalline beds pass 
into others of mechanical structure, and in some extreme cases con¬ 
tain 20 or 30 per cent of siliceous sand.—(2) Compact magnesian 
limestone. —(3) Laminated. —(4) Earthy. —(5) Masses of irregular 
concretionary structure. —(6) Beds or concretionary masses of cry¬ 
stalline limestone without magnesia. Examples of these are derived 
from quarries near Ripon, Knares^rough, and Newton Kyme, &c. 

-(7) 
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~(7) Brecciated ttructure. 'rhis modification abounds on the coast 
of Durham.—(8) Small conci'etibnary structure. —(a) Irregular.— 
(b) Regular or oolitic. —(9) Large globular concretionary structure. 
—Of thisi four principal modifications are described with minute de¬ 
tail. All these several subdivisions of structure are supposed to have 
been produced by great internal movements, after the mechanical 
deposition of the formation. 

§ 4. Lower Red Marl and Gypsum. —This extends from the 
edge of Nottinghamshire to the banks of the Wharf ; thins off at the 
two extremities ; attains its greatest thickness (perhaps nearly 100 
feet) on the right bank of the Ainbut has not been discovered in 
Durham or the northern parts of Yorkshire. 

§ 5. Upper thin-bedded Gray Limestone. —Near Ferry Bridge this 
contains very little magnesia. In other places it contains subordi¬ 
nate, dolomitic beds. It commences at Carlton near Worksop, and 
ranges without interruption to the left bank of the Wharf. Further 
north it reappears in several places, under a modified form: and the 
highest beds on the coast of Durham may perhaps be referred to it; 
but the classifications are made obscure by the absence of the lower 
red marl. 

§ 6. Great Subdivisions of the new red Sandstone which are supe¬ 
rior to the dolomitic series. —In Nottinghamshire these consist of two 
principal deposits.—(a) Upper red sandstone.—{h) Upper red marl 
and gypsum. —The same subdivisions may be traced near the mouth 
of the Tees. In the central parts of Yorkshire they are obscured by 
diluvium. 

By way of conclusion,—the deposits described in § 1 and § 2, are 
supposed to be the equivalents of the rothe-todte-liegende, the kupfer 
schiefert and zechstein. —^The ore described in § 3, 4, and 5, are in 
like manner supposed to be the equivalents of the rauchwacket asche, 
foliated stinkstein, breccias, and gypsum, which compose the upper 
part of the Thuringerwald system. The coincidence, in order, mi- 
neralogical character, and organic remains, seems to be nearly per¬ 
fect. In like manner the two divisions described in ( 6. are taken 
as the respective equivalents of the bunter sandstem and keuper; 
and, the enormously thick deposits between the coal measures and 
the lias, with the exception of the muschel-kalkstein, are thus found 
to admit of the same natural subdivisions in England and in central 
Germany. Finally, the author speculates about the origin of the do¬ 
lomitic deposits, and adopts in part the theory which derives them 
from the mechanical destruction of the rocks of the carboniferous 
order. He states however two facts (1st, the greater abundance of 
magnesia than could have been supplied by the dolomites of the 
carboniferous limestone ; 2ndly, the fact that some beds contain a 
greater proportion of magnesia than is found in true dolomites), 
which seem to imply that the waters of the ocean had. a power of 
separating carbonate of magnesia from the preexisting rocks, in a 
manner which is not explained by the mere mechanical hypothesis. 
Whatever may have been the origin of the whole system} its extent, 
regular subdivisions, and characteristic organic remains, seem to 
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prove^ that it originated in the long continued and consistent ope¬ 
ration of povrerful causes, acting simultaneously in distant parts of 
the earth. 

PROCEEDINGS AT THE FRIDAY EVENING MEETINGS OF THE 
ROYAL INSTITUTION OF GREAT BRITAIN. 

Feb. 22.—The progress of printing by machines, from the im¬ 
provement of the press by Lord Stanhope, to the present time, was 
briefly traced by Mr. Cowper, who at the same time illustrated the 
various inventions by drawings, models, and many of the working 
parts of the present machines: after which a more particular account 
was given of the machines invented by Mr. Kcsnig and perfected by 
himself and Mr.Applegath*, and of the one recently erected at The 
Times newspaper office. The extraordinary speed of this machine 
is such, that 4000 impressions on one side can be taken in one hour. 
The disposition of the form, inking apparatus, paper rollers, and 
conveying tapes, were explained upon models and sections. 

The library contained a variety of interesting objects, and espe¬ 
cially several productions of the fine arts. 

Feb. 29.--Mr. S. Solly, jun. gave an illustrated account of the 
analogies and differences between the skeletons of man and birds. 
The accordance between the skeletons was first pointed out, and 
that of man referred to as a standard; and then the departures and 
differences in diflerent animals, with the eflects thereby produced, 
were explained. 

March 7.—Supplementary remarks on the subject of February 
I.5th,— i. e. the reciprocation of sound,—were given by Mr. Faraday. 
New cases of reciprocation Were adduced, and illustrated; especially 
of one column of air by another, and of beats and chords by co- 
lumns of air. The formation of the grave harmonic was referred 
to, and cases of its reciprocation mentioned: and the theory before 
laid down relative to the Jews-harp, experimentally proved by an 
apparatus consisting of a column of air in a tube which could be 
lengthened or shortened at pleasure, and before which a Jews- 
harp was firmly fixed and made to vibrate. This apparatus gave 
all the sounds which could be produced by the mouth, at the same 
time that the columns reciprocating to the tongue of the instrument 
could be measured. 

Presents: Works of art, specimens of paper prepared in France 
from straw, and other objects, were laid upon the library table. 

March 14.—Mr. Turrell, the engraver, gave an account of the 
latest improvements in etching upon steel. He illustrated the pro¬ 
cesses of laying a ground etching, rebiting, &c.; of ascertaining 
whether the plates were in a proper state; of preparing peculiar 
menstruums for biting in steel, and many others which constitute 
the latest improvements of the arts. He showed the application 
of etching upon steel to tl^e manufacture of graving tools, which 

* We believe that all printing-machines which have hitherto been pro¬ 
duced since Mr. Koeniy s original invention, have been varied applications 
and combinations of hts principles. —^Edit. 
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could be manufactured only in an inferior manner by any other 
process; and concluded by explaining tlie principles and use of a 
neiv instrument invented by him, and called a Perspectograph. 

Amongst the objects in the library was a very large specinaen of 
native silver from Mexico. 

royal academy of sciences of PARIS. 

Oct. 1. 1827.—M, Julia Fontenelle exhibited a well preserved 
head of an inhabitant of New Holland.—M. Latreille gave a very 
favourable account of the monograph, presented by M. Bois-Duval, 
of the tribe of Zygenides, of the order Lepidoptera. —M. Geoffroy- 
Saint-Hilaire, made a very favourable report respecting a notice of 
a monstrous child, by M. ftambur, physician at In^andes.—M. Po¬ 
isson read a memoir on sonorous bodies j and M. C^auchy stated that 
he had made similar researches.—MM. Milne Edwards and Audoin 
presented anatomical researches on the nervous system of the Crus¬ 
tacea. M. Cagniard de Latour communicated the results of several 
new experiments which he had made re.specting the vibration of so¬ 
norous bodies. 

Oct. 8.—M. Tournal communicated some details respecting the fos¬ 
sil bones of the caverns of the department of the Aude.—Dr. Thomas 
Young thanked the Academy for having recently elected him a Fo¬ 
reign Associate.—M. Rousseau, of Coucy-le-ChSteau, sent a memoir 
on the improvement of forceps.—M. Parseval sent a supplement to 
his last Memoir on Analysis,—M. de Senne communicated a work 
on the operation of tracheotomy—M. Magendic gave a favourable 
account of M. Breschet’s memoir on false consecutive aneurism of 
the heart, and true aneurism of the arteries.—M. Mirbel made a fa¬ 
vourable verbal report on the botanical part of M. Freycinet’s Voyage 
edited by M. Gaudichaud.—M. Frederic Cuvier read an extract of a 
work on the development of the bristles of the hedgehog.—M. Cag¬ 
niard continued his communication respecting his researches on so¬ 
norous vibrations 

Oct. 15.'—M. Julia Fontenelle sent a sealed packet.—M. Delafuge 
presented a manuscript entitled : Nouvelle Jerusalem apocalyptique. 
—M. Joseph Anastasi sent a memoir On practical mechanics.—^'fhe 
Academy afterwards heard } A memoir by M. Binet on the solution 
of indeterminate equations of the first degree.—Researches by M. Des- 
pretz On the heat disengaged during combustion.—A memoir by M. 
Gasparin, On European climates.—Researches by M. Desvoidy on the 
vertebral organization of the Crustacea, the arachnida, and insects.— 
And a work by M. Delpech on the resection of the inferior maxillary 
bone. 

Oct. 22.—M. Champie sent a manuscript containing some new pro¬ 
positions in geometry.—M. Serullas announced thiri; he had formed a 
bromide of arsenic.—M. Cordier gave a very favourable verbal ac¬ 
count of the Geological Essay on the Environs of Issoire, published 
by MM. Dev^ and Bouillet.—M. ILacroix, in the name of the 
commission, read an analysis of M..Binet’s memoir On the determi. 
nation of the orbit of comets, which was not approved of.—M. 'Savart 
New Series. Vol. 3. No. 16. April 1828. 2 R read 
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read an extract of a memoir On the elasticity from bodies.—M.Despretz 
communicated some new experiments on the heat disengaged by 
combustion.—M. Cagniard de Latour presented the continuation of 
his experiments on what he terms ks chocs solides des cordes .—^The 
Academy decided that M. Fresnel’s place should be filled up. 

Oct. 29.—M. Coste, captain in the artillery^ announced the for¬ 
warding of a work containing several mechanical experiments.— 
M. Fossard sent a manuscript entitled : Utilik de Vkorlogerie. —The 
Academy heard a favourable account given by M. .Mirbel, of M. 
Despreaux's work, entitled Essai sur les Lamenaires des cdtes de la 
Normandie; and a report by M. Cordier on the researches made 
by M. Marcel de Serres on the extinct volcanoes of the South of 
France.—-The Academy decided that the place vacant by the death 
of M. Laplace should not be filled up.—M. Payen read a notice re¬ 
lating to a new crystallized borate of soda, and its employment in 
the arts.—^The Section of Physics afterwards presented, in a secret 
committee, the following candidates for the vacant place : MM. Sa- 
vart j Beccjuerel j Cagniard de Latour, Pouillet, Despretz. 

Nov. 5.—M. Bernier sent a memoir on the means of descending 
to the bottom of water.—The Academy proceeded to a scrutiny of 
the ballot for the election of a member: of 49 votes, M. Savart had 
29, M. Cagniard de Latour 9, M. Pouillet 6, M. Despretz 5.—M. 
CJordier gave an account of the memoir on thermal waters, presented 
by M. Gendrin. It results from this memoir, as might be expected, 
and has been already proved, that thermal waters and common water 
cool in the same manner. The contrary opinion, however widely 
spread, is therefore a prejudice.-—M. Cauchy communicated some 
new fundamental propositions on the calculus of remainders.—M. 
Adolphus Brongniart read a memoir containing new observations 
on the spermatic granules of vegetables.—M. Girard stated that the 
memoir lately presented by M. Anastasi was unworthy of any ex¬ 
amination.—M. Raspail communicated observations on the motion 
of the tentacula of the vorticella. 

Nov. 12.—M. Marcel de Serres sent from Montpellier a sketch of 
a geognostic map of the department de I’Hdrault.—M. deFreycinet 
read a letter from M. Gaymard, dated New Zealand, containing 
several details respecting the voyage of the Astrolabe.—M. Girard 
read a memoir respecting some standards of the ancient Egyptian 
cubit, lately discovered.—M. Boyer read a favourable account of the 
memoirs presented by M. Faure respecting the iris and artificial pu¬ 
pils.—M. Barry, physician of Limoges, sent a memoir concerning 
two cases of luxation of the cervical vertebr® with compression of the 
spinal marrow, which he stated he had reduced ; The commissioners 
named by the Academy did not approve of it.—M. Coquebert gave a 
verbal account of the new Annales de Sciences natureltes, published at 
the Havana by M. Ramon de la Sagra.—M. Delpech read a notice 
respecting his labours relating to Ahinoplastie, 

Nov. 19.—^The President of the Council of Ministers informed the 
Academy, that a marble bust of M. Laplace would be executed for the 
Library of the Institute.—M. Jomard presented engravings of four 

measures 



307 


Obitiuiry :-^Sir J. E. Smith. 

measures of the Egyptian cubit.—M. Dupetit-Thouars gave a verbal 
report respecting the work, entitled Disposition mAhodique des 
mousses; by M. Walker Arnott.—M. Bouillaud read Experimental 
researches on the functions of the posterior portion of the brain.— 
M. Willermd read the remainder of his Memoir on the distribution 
of conceptions and births, in relation to the seasons.—-M. S^ruUas 
read Experiments on the iodide of antimony, and laid upon the 
table some observations relating to the bromide of bismuth. 

Nov. 26.—^The Minister of the Interior sent a Notice of M. 
D‘Hombres-Firmas respecting the fossil bones found in the environs 
of Alais.—M. Saint-Hilaire deposited the manuscript of a new 
work which he proposed to publish under the title of Flore et Pom- 
mone fran^aises. —M.Damoiseau, in the name of a Commission, gave 
an unfavourable account of the chronological tables by the Abb6 La- 
chfevre.—M. Le Gendre verbally announced the recent ingenious la¬ 
bours of M. Jacobi of Konigsterg. This geometer has greatly per¬ 
fected the important theory of elliptical functions.—M. Dupin, in the 
name of a Commission, read the first part of a report respecting M. 
Brisson’s Essay on the general system of French navigation.—M. 
Cagniard de Latour read some New experimental and theoretical 
researches on the properties of sound. 

December 3.—MM. Gauthier de Claubry et Person requested that 
a sealed note which they had deposited, should be given to the Com¬ 
missioners, who were to give an account of the Memoir on madder by 
MM. Robiquet and Collin.—M. Malbouche announced that he had 
successfully practised the method for the cure of stammering, invented 
by Mrs. Leigh of New York.—At his request two Commissioners 
named by the Academy were to attend the experiments.—At the re¬ 
quest of the Academy of Inscriptions, two members of the Academy 
of Sciences were added to the Commission named by them, for exa¬ 
mining the Egyptian cubits lately discovered.—M. Dum^ril, in the 
name of a commission, reported respecting M. Chabrier’s Memoir on 
the progressive motion of man and animals.—M. Gay-Lussac made a 
verbal report upon a pamphlet by M. Burridge, On the improvement 
of civil architecture.—M. Biot read a memoir On the figure of the 
earth. 


OBITUARY :—SIR J. E. SMITH. 

On Monday, the 17th of March, died at his house in Surrey Street, 
Norwich, his native city, aged 68, Sir James Edward Smith, M.D. 
F.R.S. Member of the Academies of Stockholm, Upsal, Turin, Lisbon, 
Philadelphia, New York, Sic. &c. the Imperial Acad. Naturae Curio- 
sorum, and the R(wal Academy of Sciences at Paris, Hon. Mem. of 
the Horticultural Society; and President of the Linnaean Society, 
which office he had held from the first establishment of the Society 
in 1788. 

Of this eminent Naturalist and most excellent and amiable man, 
as time does not permit us in our present Number to give such a no¬ 
tice as is due to his station and his merits, we must fulfill that duty at 
a future time. We shall now only add, that he had laboured nearly 

2 R2 up 
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np to the day of his decease (though often impeded by sickness), with 
unabated aeal and success in the advancement of his favourite science; 
the fourth volume of his “ English Flora" having been published but 
a few days before his death. The former volumes of this masterly 
work have been noticed by us on their publication *. At the close 
of the volume which has just appeared, are the following remarks, 
which will now be read with melancholy interest by the friends 
and admirers of the much lamented author. 

Several circumstances have caused a long delay in the publica¬ 
tion of the present volume, which, if their recurrence should not be 
prevented, may render the completion of the work, according to its 
original plan, very precarious. In tlie mean while, the number of 
volumes originally proposed is now finished, and the first twenty* 
three Classes are completed, as well as the first Order of the twenty- 
fourth, Cryptogamia Filices, the only one that required more study 
and emendation than it has hitherto received. 

Of the remaining Orders, the Musci have been detailed in the 
Latin Flora lirltannica and Compendhm of the author, as well as in 
his English Botany; and by other well-known writers, in two editions 
of the Muscohgm Britannica, and the Muscologiee IJihernkts Spicile- 
gium. The monograph of Dr, Hooker on British Jungermanniee, 
which, with their allies, constitute the next Order to the Musci, diffuses 
a new light over the whole of that Order, The works of Mr. Dawson 
Turner on Fuci, and of Mr. Dillwyn on Conferva', have gone far to 
exhaust the species of those tribes 3 an application of scientific prin¬ 
ciples to the settlement of their genera being all that is wanting. The 
Lichen family, under the controui of the great Acharius, assumes the 
dignity of an entire and well-arranged Order. The Fungi, better 
discriminated by Withering than by most popular writers, and well 
explained by the figures of the excellent and lamented Sowerby, are, 
in their minutest details, exquisitely illustrated by the Cryptoganiic 
Flora of the ingenious Dr. Greville, and the .accurate publications of 
Mr, Purton. These, marshalled by the aid of the learned Persoon 
and others, might possibly have proved less obscure than heretofore. 
This tribe indeed leads the botanist to the end of his clue, and leaves 
him in palpable darkness, where even Dillenius was bewildered. 

All these subjects, if not yet brought into perfect daylight, might 
well, by the help of those brilliant northern lights, Acharius, Fries, and 
Agardh, have been made more accessible to the student, and more 
instructive to systematic botanists, by one long accustomed to their 
contemplation in the wild scenes of Nature, and not unfurnished with 
remarks of his own. If our bodily powers could keep pace with our 
mental acquirements, the student of half a century would not shrink 
fropi the delightful task of being still a teacher ; nor does he resign 
the hope of affording some future assistance to his fellow-labourers, 
though for the present, “ a change of study," to use the expression of 
a great French writer, may be requisite “ by way of relaxation and 
epose.” 


* See Phil. Mag. vol. Ixvii. p. 60. 


L. /«- 
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• L. Intelligence and Miscellaneous Articles. 

ANALYSIS OF ALCOHOL, iETHEB, ETC. 

M essrs. Dumas and Boullay have recently analysed alcohol, 
and several setliereal preparations. The alcohol used was re¬ 
peatedly rectified from chloride of calcium; its sp. gr. was 0-7925 
at 64° Fahr.; it boiled at 169° at a medium pressure. 

The analysis of alcohol agrees, the authors remark, with that de¬ 
duced by M. Gay-Lussac, from the density of its vapour. The 
following are the results of the experiments compared with those of 
calculation. 

Experiment. Calculation. 


Carbon. 52*37 52*28 

Hydrogen. 13*31 13*02 

Oxygen. 1:4*61 34*70 


100*29 100*00 

Sulphuric aether was obtained perfectly free from alcohol by recti¬ 
fication from chloride of calcium, until the operation produced no 
alteration in its properties. Its .sp. gr. was 0*713 at 68° Fahr.; it 
boiled at 93° Fahr. at a medium pressure. Tlie experimental re¬ 
sults compared with those of calculation were as follow: 

Experiment. Calculation, 


Carbon. 65*05 64*96 

Hydrogen. 13*85 13*47 

Oxygen. 21*24 21*57 


• ■ ■ ■• • — r • M 

100*14 100*00 

There is a slight excess of hydrogen, but the authors consider sol. 
phuric mther as consisting of a volume of olefiant gas and half a 
Volume of the vapour of water. 

The oil of wine examined was separated from pure tether by distiL 
lation: as it is not volatilized at a very low temperature, it remains 
almost entirely in the retort; a part is then distilled and afterwards 
rectified from chloride of calcium and a little potash. Its sp. gr. 
is 0*9174. It was found to consist of 



By Experiment. 

By Calculation. 

Carbon... 

.. 88*36 

88*80 

88*94 

Hydrogen 

.. 11*64 

11*20 

11*06 


100*00 

100*00 

100*00 • 


Oil of wine is therefore a carburet of hydrogen, differing in the pro¬ 
portion of its constituents from all the previously known carburets. 
The calculated result is obtained by supposing it to be formed of 
four volumes of the vapour of carbon with three volumes of hydro¬ 
gen gas. The authors observe that this oomposition necessarily re¬ 
sults from the kind of reaction which gives rise to the formation of 
od of wine, as elucidated by other experiments. 


Sulphovinic 
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Sulphovinic add was analysed in combination with barytes. 
The results are thus stated: 


Sulphate of barytes.. 

.. 53*30 

54*00 

Sulphurous acid .. .. 

.. 14*65 

14*85 

Carbon. 

.. 11*32 

10*33 

Hydrogen. 

.. 1*46 

1*39 

Water. 

.. 19*31 

20 * 


100*04 

100*57 


The composition of the oily matter, brought to 100, would give 

Carbon. 88*37 

Hydrogen. 11*63 


100*00 

It is therefore oil of wine. This being admitted, the sulphovinate 
of barytes is represented by an atom of hyposulphate, two atoms 
of oil of wine, and five of water; or 


By Experiment. 

Hyposulphate of barytes_ 68*40 

Oil of wine. J 2*25 

Water. 19*65 


By Calculation. 
67*37 
12*27 
20*36 


100*30 100*00 

The authors then show that similar results are obtained by analy¬ 
sing the sulphovinates of copper and lead. 

I'he authors consider the theory of eetherification as rendered ex¬ 
tremely simple by these analyses: the acid and the alcohol are di¬ 
vided into two parts, one of which produces oil of wine and hypo- 
sulphuric acid, and occasions the formation of a certain quantity of 
water; and the other portion of acid and alcohol furnishes by their 
action weakened acid and sether. It will be seen, according to this 
process (say the authors), what would be the nature of the action 
of peroxide of manganese or chromic acid in the formation of ether. 
They would lose a portion of their oxygen to form water and oil of 
wine, thus presenting the formation of hyposulphuric acid. M. Gay- 
Lussac has in fact stated that this acid is not produced in these kinds 
of reaction. The formation of hyposulphuric acid is not then ne. 
cessarily connected with that of ether; it is also difficult to believe 
that the production of oil of wine is necessary to that of ether, the 
reactions producing them seeming so independent. If it be ad¬ 
mitted, as stated by M. Desfosses, that fiuoboric acid gives ether 
without oil of wine, it seems at least that the necessity is not ge¬ 
neral ; $md the authors conclude that the two phenomena have no¬ 
thing in common .—Annales de Chimk et de Physique^ Nov. 1827. 

1 shall probably offer some observations upon the paper firoro 
which the above is extracted in the next Number of the Annals, 
more especially with respect to the notice taken of the experiments 
of Mr. Faraday and Mr. Hennell. In the mean time I cannot help 
regretting the great use (if that term can be properly applied) which 
MM. Dumas and Boullay have made of symbols to represent che¬ 
mical 










Nem Patents. Sll 

mical compounds. Can they, or can any body, believe that the fol¬ 
lowing is a very intelligible mode of describing bisulphovinate of 
lead? 

P6 + is + 8H« C« +3HH = PA + 2S» + 4H»C* + 5HH. 

R. P. 


LIST OF NEW PATENTS. 

To W. Naim, of Dane-street, Edinburgh, for his improved me¬ 
thod of propelling vessels through, or on the water by the aid of 
steam, or other mechanical force.—Dated the 5 th of February lb28. 
—6 months allowed to enrol specification.* 

To C. Hitch, of Ware, Hertfordshire, for his improved wall for 
building.—21st of February.—2 months. 

To G. Dickinson, of Buckland Mill, near Dover, for his improve¬ 
ments in making paper by machinery.— 21 st of February.—4mon. 

To Angelo Benedetto Ventura, of Cirencester-place, Fitzroy- 
aquare, for his improvements on the harp, lute, and Spanish guitar. 
—21 St of February .—-6 months. 

To T. Otway, of Walsall, for an expedient for stopping horses 
when running away.— 21 st of February .—2 months. 

To D. Bentley, of Pendleton, Lancashire, for an improved me¬ 
thod and machinery for bleaching and finishing linen or cotton yarn 
and goods.—21st of February .—6 months. 

To W. Brunton, of Leadenhall-street, for improvements on fur¬ 
naces for the calcination, sublimation, or evaporation of ores, metals, 
dec.—21 St of February.—2 months. 

To J. Levers, of Nottingham, for improvements in the manufac¬ 
ture of bobbin net-lace.—3rd of March.—4 months. 

To W. Pownall, of Manchester, for improvements in making 
healds for weaving.— 6 th of March.-H months. 

To B. H. Brook, of Huddersfield, for improvements in the con¬ 
struction and setting of ovens or retorts for carbonizing coal for gas¬ 
works.— 6 th of March .—6 months. 

To Lieut. W. Roger, of Norfolk-street, Strand, for improvements 
on anchors.—13th of March .—6 months. 

To R. G. Jones, of Brewer-street, Golden-square, for a method, 
communicated from abroad, of ornamenting china and other com¬ 
positions, which he denominates Lethophanic, translucid, or opaque 
china.—13th of March .—2 months. 

To G. Scholefield, of Leeds, mechanic, for improvements in or 
additions to looms for weaving woollen, linen, &c.—13th of March. 
—6 months. 

To N. Gough, of Salford, Manchester, for an improved method 
of propelling carriages or vessels by steam, &c.— 20 th of March.— 
6 months. 

To S. Clegg, of Chapel Walks, Liverpool, for improvements in 
steam-engines, and* 8 teaLm-boilers and generators.—2()th of Mardi. 
—6 months. 


Results 
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ANNUAL RESULTS FOR 1827. 


Barometer, 


Inches. 


Greatest pressure of the atmosphere, Dec. 28tb. Wind N.E. 30’580 
Least ditto ditto March 4th. Wind S.W. 28*790 


Range of the quicksilver. 1*790 

Annual mean pressure of the atmosphere. 29*900 

Mean pressure for 190 days with the moon in North decl. 29*872 

---for 164 days with the moon in South decl. 29*927 

Annual mean pressure at 8 o’clock A.M. 29*899 

-at 2 o’clock P.M. 29*900 

-at 8 o’clock P.M. 29*903 

Greatest range of the quicksilver in March and December 1*510 

Least range of ditto in June. 0*690 

Greatest annual variation in 24 hours in March. 0*940 

Least of the greatest variations in 24 hours in June. 0*320 

Aggregate of the spaces described by the rising and falling 

of the quicksilver. 73*000 

Number of changes. 266* 


Self-registering Day and Night Thermometer, Degi-ees. 

Greatest thermometrical heat, July 7th and 8th, Wind N. 80 
-cold, February 16th, Wind E. 14 


Range of the thermometer between the extremes. 66 

Annual mean temperature of the external air.52*57 

-of do. at 8 A.M. 51*43 

-of do. at 8 P.M. 51*19 

-of do. at 2 P.M. 57*54 

Greatest range in February . 42*00 

Least of the monthly ranges in September. 24*00 

Annual mean range . 31*25 

Greatest monthly variation in 24 hours in July. 25*00 


Least of the greatest variations in 24 hours in December .. 17*00 
Annual mean temperature of spring water at 8 o'clock A.M. 52*46 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the atmosphere, several times in Degrees. 


November and December. 100 

Greatest dryness of ditto. May 13th. . 33 

Range of the index between the extremes. 67 


Annual mean state of the hygrometer at 8 o’clock A.M... 67*5 

■ . . . ..at 8 o’clock P.M... 71*2 

— *- -- — - at 2 o’clock P.M. .. 59*8 

-- - at 8, 2, and 8 o’clock 66*2 

Greatest mean monthly humidity of the atmosphere in Dec. 82*2 
—' ■ — ■— ■ dryness of ditto in August. 56*2 


Position 
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Position (f the Winds. 

From North to North-east. 

- North-cast to East. 

- East to South-east. 

-South-east to South. 

- South to South-west. 

- South-west to West. 

_ West to North-west. 

North-west to North. 


Days. 

38 

6U 

24| 

26 

34i 

80| 

46 

54 


-365 


CloudSf agreeably to the Nomenclature^ or the Number of Days on 
uokich each Modification has appeared. 


Days. Days. 

Cirrus. 208 Cumulus. 240 

Cirrocumulus.. 122 Cumulostratus... 230 

Cirrostratus .., 332 Nimbus. 190 

Stratus. 10 

General State of the Weather. Days. 

A transparent atmosphere without clouds. 45 

Fair, with various modifications of clouds. 149^ 

An overcast sky without rain. 103 

Foggy. 8 

Rain, hail, sleet and snow. 59| 

-365 

Atmospheric Phcenomena. No. 

Parhelia, or mock-suns on the sides of the true sun 18 

Paraselense, or mock-moons. 3 

Solar halos. 30 

Lunar halos. 12 

Rainbows. 17 

Meteors of various sizes. 66 

Lightning, days on which it happened. 13 

Thunder, ditto ditto. 10 

Evaporation. Inches. 

Greatest monthly quantity in August. 3*85 

Least monthly quantity in December. 0*60 

Total amount for the year. 25*00 

Rain. 

Greatest monthly depth in December. 5*625 

Least monthly depth in February. 0*820 

Total amount near the ground for the year.... 29*965 
Total amount near 23 feet high for ditto. 27*635 


The instruments are the same, and were placed in the same si¬ 
tuations as described in the February Number of this work, in the 
Results of the Meteorological Journal for Hampshire, for 1826. 
Barometrical Pressure.-— The mean pressure of the atmo- 

2 S 2 sphere 
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sphere on tlie mercurial column this year, is tS-oit of an inch lower 
than that of last year, and --fo oi' an inch higher than the mean of 
the last twelve years. The yearly maximum pressure is not high, 
nor the minimum comparatively low. 

The aggregate of the spaces described by the alternate rising 
and falling of the quicksilver, is 14*59 inches greater than in 1826. 

The number of changes in the Barometer this year, viz. 266, co¬ 
incides with that of 1826 and 1816, and is only four short of the 
annual average for the last twelve years. Although the aggregate 
of the spaces differs very much in different years, yet the yearly 
number of changes is pretty uniform; and the average time of each 
change during the last twelve years, is 82^ hours nearly. The 
annual uniformity of these changes, as influenced by the varying 
weight of the atmosphere on the column of quicksilver, might have 
first suggested to meteorologists the idea of the existence of atmo¬ 
spherical tides, as chiefly effected by the moon’s attractive force on 
the spheroidal mass of the earth’s atmosphere. But these changes 
not happening regularly, compared with the regularity of the tides 
of the ocean in connection with the moon’s motion, as sometimes 
they are quick and at other times very slow, at least near the earth’s 
surface, a train of imperceptible ciiects, besides the moon’s sup. 
posed attraction, should therefore be taken into consideration to 
account fairly for the atmospherical tides, as the diurnal action of 
the sun’s calorific rays upon the atmosphere; the ascending heat 
from the earth in the spring and summer months; the rarefaction 
of the atmosphere, particularly under the sun’s vertical rays and 
about the equator; the consequent perturbations of the air, and 
dispersion of dry and moist winds, according to their position, to 
every known place on the earth ; and the influence of the seasons 
upon the constitution of the atmosphere in every climate without 
the tropics of Cancer and ('apricorn. 

Temperatuiie. —In the temperature of the atmosphere we ge¬ 
nerally feel more interest than in the pressure, from the effects it 
often produces in us when too much' exposed to the extremes of 
either cold or heat. The heat we sustain beyond the temperature 
of the ground, is the effect of the solar rays on the earth and sur¬ 
rounding atmosphere, while the earth moves in that part of its orbit 
which coincides with the northern signs of the ecliptic; for while it 
moves through the space occupied by the southern signs, the mean 
temperature of the atmosphere in this latitude is almost invariably 
below the mean temperature of the ground, and especially during 
the time it moves through CapricornuSt Aquarius^ and Pisces. How¬ 
ever, in respect to the temperature connected with the seasons, it 
is sometimes reversed for three or four weeks in the spring or au¬ 
tumn. A deviation of this sort occurred last Februaiy, the mean 
temperature of that month being degrees below the mean of 
January. Two other deviations also occurred in 1826, as explained 
in our Meteorological Summary for Hampshire that year. 

The mean temperature of the external air this year is about a 
degree below that of last; but it is nearly three quarters of a de¬ 
gree higher than the mean of the preceding twelve years. 


The 
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The mean temperature of spring water at 8 A.M. is only of 
a degree lesd than the mean temperature of the external air, which 
seems to prove that the additional thermometrical heat near the 
ground in the summer, is balanced by the decrease of temperature 
in the opposite season, when the sun’s diurnal arc with us is much 
shorter, and his rays more oblique. 

The difference between the annual mean temperature of the air 
as taken daily at 8 A.M. and 8 P.M. is only *24, or a quarter of 
a degree. 

Wind. —The scale of the prevailing winds this year deviates very 
little from that of last. High winds prevailed in January, February, 
March, April, October, and December; but in the other months 
the winds were comparatively light. The number of 'Strong gales, 
or the days on which they have prevailed this year, is as in the fol¬ 
lowing scale: 


N. 

N.E. 

£. 

B 

B 

S.W. 

w. 



10 

11 

3 

3 

8 

39 

8 

g 

89 


Here the number from the S.W. is remarkable, as usual. The 
weather in January and February was cold ; and in March, Sep¬ 
tember, October, and December it was wet, but rather dry in the 
other eight months. 

The amount of evaporation this year is considerably under the 
depth of rain, from the atmosphere near the ground having been 
more than usually humid in the summer months. 


METEOROLOGICAL OBSERVATIONS FOR FEBRUARY 1828. 

Gosport,—Numerical Results for the Month. 

Barom.Max.30-44Feb.3. WindN.W.—Min.28-90 Feb. 21. WindS.E. 
Range of the index 1*54. 

Mean barometrical pressure for the month. 29*763 

Spaces described by the rising and falling of the mercury. 6-250 

Greatest variation in 24 hours 0-570.—Number of changes 17. 

Therm. Max. 61® Feb, 26. Wind SW.-Min. 28° Feb. 12. Wind N. 

Range 33“.—Mean temp.of exter. air 45°-74.For 30 days with O in 45*32 
Max. var. in 24 hours 17“*00—Mean temp, of spring water at 8 A.M. 51°-56 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the mr in the afternoon of the 25th. 100® 

Greatest dryness of the air in the afternoons of the 3rd & 15th ... 59 

Range of the index... 41 . 

Mean at 2 P.M. 71 °’ 6 —Mean at 8 A.M. 82°-l—Mean at 8 P.M. 81*8 

- of three observations each ^y at 8,2, and 8 o’clock..... 78*5 

Evaporation for the month 0*75 inch. 

Rain near ground 1-515 inch.—Rain 23 feet h^h 1*^5 inch. 

Prevailing Wind S.E. 


Sum- 























SI 8 Meteorological Observations far February 1828. 

Summary of the Weather. 

A clear sky, 2; fine, with various modifications of clouds, 91; an over* 
cast sky without rain, j foggy J; rain, 41.—^Total 29 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus 

14 8 29 1 10 17 20 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

S217 2 6 42 29 

General Observations .—^This month has been calm and generally mild, 
and although it has rained more or less on seventeen different days, yet the 
amount at the ground is very little more than one and a half inch in depth; 
therefore it has generally been light. 

From the 10th to the 18th instant, the weather was rather cold; and on 
the 11th and 12th, sleet and granulous snow fell. In the morning of the 
14th it snowed three hours, and the depth was about 21 inches, which dis¬ 
solved in this neighbourhood in two hours with a temperature from 37 to 
41 degrees in the shade. In the evening of that day about 20 minutes 
before 7 o’clock, a very large meteor, in the form of a cone on its side, 
passed over towards the S.E. It appeared very low, perhaps not above 
200 feet from the ground: its light was glaring for five or six seconds of 
time, and nearly the colour of the moon’s reflected light, and its train 
sparkling. It passed through an apparent space of about flO degrees before 
it disappeared behind some houses, and was seen by many persons in the 
town and vicinity. 

In the evening of the 15th, a short time before Venus set, a mild light 
reflected in the atmosphere from that planet eastward, was distinctly traced 
to the first star of Aries, marked y, a distance at that time of 34 degrees. 

The maximum temperature of the external air occurred in the nights of 
the 3rd, 13th, and 24th. The mArtmum temperature of the present month 
is remarkable, it being four degrees higher than in any February for the 
last twelve years. It occurred on the 26th, and appeared to have been in¬ 
fluenced after light rain, by two warm winds cross^ at right angles from 
the S.E. and S.W., and a dense body of cumulostratus clouds with some at¬ 
tenuated parts, sufficient to admit the calorific rays to the earth’s surface, 
which acted powerfully on the exterior thermometer. I'he mean tempe¬ 
rature of the month is very high for the season. Much has been said in 
conversauon on the mildness of the last winter, viz. December, January, 
and February, which in this latitude are understood and very generally 
taken as the three winter months; and it certainly has been the mildest 
during the last thirteen years. The mean temperature of these months for 
the last thirteen years, is 41‘38 degrees; and for the last three months 46*16 
degrees; therefore, the mean of the last winter is 4| degrees higher than 
the mean of that period. The next mildest winter occurred in the years 
1821-2, the mean temperature of which was 45*56 degrees, that is three- 
fifths of a degree lower than the mean of the last winter. The spring has 
commenced, and the trees are progressively breaking into buds. 

The atmospheric and meteoric pheenomena that have come within our 
observations this month, are one lunar and two solar halos, two meteors, 
one rainbow, and two gales of wind, one firom the South-east, the other 
from South-west. 

# 


REMARKS. 
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REMARKS. 

ionrfoB.—Feb. 1. Fine. 2. Veiy fine. S. Fine. 4. Slight fog: rloudy. 
5. Cloudy. 6. Slight rain: cloudy. 7. Cloudy: rwn at night. 8. Fine. 
9. Hazy, mth showers. lO.Clear and cold. 11. Snowy: cloudy. 12. Cloudy. 
1.1. Fine. 1 4. Cloudy, with sleet. 15. Fine. 16,17. Very fine. iB.CIoudy, 
with showers. 19 —21. Fine. 22. Cloudy. 23. Showery. 24,25.Cloudy. 
26. Rain in morning: cloudy. 27. Fine. 28. Slight fog; fine. 29. Slight 
fog: cloudy. 

Boston.—Feh. 1, 2. Fine. 3. Fine: rmn a.m. 4. Cloudy: rain a.m. and 
'.M. 5. Cloudy. 6. Cloudy: rain early a.m. 7. Dense fog: rain early a.m. 
I. Fine: rain at night. 9 . Cloudy: rain at night. 10,11. Cloudy. 12. Snow. 
13. Cloudy. 14 . Stormy: heavy fall of snow. 15—17. Cloudy. is.Fine; 
rain P.M. 19. Cloudy. 20. Fine: rain p.m. 21,22. Fine. 23. Cloudy: 
rainA.M. 24. Cloudy. 25. Cloudy: rain a.m; 26,27. Cloudy. 28. Foggy. 
29. Cloudy. 

Peraance. —Feb. 1. Clear: rain at night. 2. Misty: clear. 3. Clear. 
4. Rjiin. 5. Misty: rain. 6. Fair: misty. 7. Rain : clear. 8. Misty: 
clear. 9. Clear. 10. Fair: rain: 11. Hail-showers. 12. Fair: rain. 
13. Clear: rain at night. 14. Fair: hail and rain. 15. Clear. 16. Clear : 
fair. 17. Fair: rain. 18. Showers. 19. Fair: showers. 20, 21, Fair : 
rain. 22. Fair: showers. 23. Clear: hml-showers. 24, 25. Rain. 26. Misty: 
fair. 27. Fair. 28. Clear. 29. Clear: fair.—Rain-gauge ground level. 


We give the following to supply the deficiencies in our last Number in the 
Meteorological Register for January. 


London. 


Barometer. 

Thermometer. | 

9 A.M. 

10 P.M. 

Max. 

Min. 

Jan. 20 

30-13 

30-18 

53 

43 

21 

30-13 

.30-11 

60 

46 

22 

30-00 

30-13 

46 

40 

23 

30-18 

30-24 

52 

44 

24 

30-23 

30.23 

62 

48 

25 

30-20 

30-01 

54 

42 

26 

30-15 

30-23 

51 

47 

27 

30-24 

30-31 

53 

37 

28 

30-31 

30-26 

47 

42 

29 

30-08 

30-06 

60 

40 

30 

29-98 

29-90 

47 

40 

31 

29-90 

29-86 

49 

43 


We are enabled in the present Number to supply the place of Mr. How¬ 
ard’s observations, by extracts from the accurate Register kept by Mr. 
W. B. Booth, at the Garden of the Horticultural Society at Chiswick, 
near London; with which we trust we shall be favoured monthly. 


Meteoro- 
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LI. On the ElUptkity of the Earth, a& deduced from Earpeii- 
ments mth the Pendulum; and on the Formulce employed for 
obtaining it. By William GALBRArra, Esq. A.M.* 

^T'HE number of accurate experiments made with tlie pen- 
dulum to determine tlie figure of the earth, is now consi¬ 
derable, and the discussion of them has been somewhat exten¬ 
sive. From these it appears that discrepancies in the length 
of the pendulum by experiment in a given latitude may be 
considerable, amounting to above 0*005 of an inch, arising 
from the unequal action of the strata immediately under the 
station, for wnich no allowance can be easily made. From 
these considerations, it is evident combinations of pendulum 
experiments may be employed to bring out any required ellipti- 
city, at least within certain limits, unless a judicious selection 
be made of those placed under analogous circumstances. To 
obviate these, the mean of a number of experiments in tlie same 
latitude, but in very different longitudes, distributed as regu¬ 
larly as conveniently can be, over the same parallel, should be 
chosen, comprehending, if possible, every variety of geologi¬ 
cal basis. From this method of proceeding, local irregmarities 
would be so far counteracted as to bring out results somewhat 
satisfactory; and until this is accomplished, perhaps other arti¬ 
fices may be advantageously employed to obviate as far as pos¬ 
sible these unavoidable and troublesome incongruities. Among 
other considerations, perhaps a basis of a certain specific gra¬ 
vity might be chosen as a standard; and by comparing the 
lengths of the pendulum on various bases of different specific 
gravities, an approximate rule might perhaps be obtained by 
which, with considerable exactness, the lengths of the pendu- 

• Communicated by the Author. 
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lums on different bases might be reduced to the same. Taking 
ordinary alluvial formations for the standard density, of which 
the specific gravity may be about 2*5,—and by experiments 
made on subsoils of light sand, gravel, or clay, combined with 
those made on sandstone, basalt, schistus and granite,in the same 
latitude, and thence finding what effect these have in varying 
the length of the pendulum,—an approximate value of that ef¬ 
fect may be pretty well estimated; whence a rule may be ob¬ 
tained, to reduce them all to tlie standard density, so far as re¬ 
lates to the exterior crust of the earth. These, combined with 
the form of the substratum and other peculiarities, of which 
several instances may be seen in Captain Sabine’s work on the 
Figure of tbe Earth, would give the means of obtaining pretty 
accurately the medium length of the pendulum in any given 
latitude. Thus it may be inferred, that a variation of the spe¬ 
cific gravity from 2 to 3 at the surface, and continued for 
some distance towards the centre, would give a variation of 
the length of the pendulum amounting to about 0*01 of an 
inch. Consequently, if 2*5 were taken for the standard spe¬ 
cific gravity at the surface, and the lengths reduced to this, 
they may be increased or diminished about 0*005 of an inch, 
—^a quantity sufficient to reconcile the most discordant of the 
pendulum experiments. These reductions, no doubt, should 
be applied to those experiments only which are likely to be 
employed to determine the figure of the eartli, in order to ob¬ 
viate the discordancies from local irregularities; while the ac¬ 
tual lengths from observation applied to other purposes,—such 
as our standards of weights and measures obtained at a par¬ 
ticular spot,—ought to be allowed to remain as they are. In¬ 
deed, in an extensive series of experiments, the several correc¬ 
tions for the height, shape, Specific gravity, &c. of the station, 
should be all placed in their respective columns beside die 
original lengths, to be employed or omitted, as might appear 
advisable, according to the purposes for which they are wanted. 
No doubt, with regaril to these corrections, a good deal is left 
to the accuracy and judgement of the observer; and in some 
of them great precision cannot be attained; but in most cases 
a probable approximation only, which, although not perfectly 
accurate, will at least tend to give the mean cllipticity more 
truly than when they are neglected.—Having stated these pre¬ 
liminaries, our attention may now be directed to the formula 
for obtaining the cllipticity. 

It appears from our ordinary treatises on the Figure of the 
Earth, supposing it to differ little from a sphere, that the cen¬ 
trifugal force which acts in opposition to gravity, decreases from 
the equator to the pole as the square of the cosine of the la¬ 
titude ; 
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titude; ^nd consequently the diminution of gravity from tliis 
cause, in proceeding from the pole to the equator, will also be as 
the square of the cosine of the latitude. But the square of the 
sine increases as the square of the cosine diminishes; therefore 
the increase of gravity in proceeding from the equator to the 
pole, will be as the square of the sine of the observed latitude 
nearly. A little consideration will readily show, however, that 
this is correct, on the supposition of the earth being a perfect 
sphere, and is only an approximation not far from the truUi in 
tlie case where the compression is small. The centrifugal force, 
tlierefore, is strictly proportional to the ordinate to tlic polar 
axis wliich involves the compression,—the very thing we are in 
(]uest of. Now as this is supposed to be the unknown (quantity, 
it must be assumed equal to about what it is already known 

to be nearly; we may infer that the centrifugal force decreases 
as the square of the sine of the reduced latitude exactly. The 
difference arising from these two suppositions is undoubtedly 
small; but in very nice disquisitions, minute quantities ought 
not to be entirely disregarded. 

The length of the pendulum is as the force of gravity; and 
it has generally been inferred, from suppositions not far from 
the truth, that the length of the pendulum from the equator to 
the pole, increases as the square of the sine of the latitude. 
The latitude hitherto used is that derived directly from obser¬ 
vation, supposing the plumb-line to hang perpendicularly to 
the surface, or to the tangent plane to that surface, at the place 
of observation. Now there is no doubt that, from the equili¬ 
brium of the fluid part of the earth, the direction of gravity at 
the surface is exactly, or very nearly, in this vertical line. But 
the force of gravity at any point on the surface of a spheroid 
is (Schubert, Astronomie Physique, vol. iii. § 125.) inversely 
proportional to the radius of tlie spheroid, or the line drawn 
from the place of observation on the surface to the centre. 
This is conformable to,experience; for it is known that the 
length of the pendulum, independently of centrifugal force, in¬ 
creases as we proceed from the equator to the pole where it is 
nearest the centre; and consequently, on that very account, its 
length tliere is greatest. I am well aware that the iengdi of 
the pendulum has, so far as I know, always been affirmed to 
increase from the equator to the pole, nearly as the square of 
the sine of the observed latitude; though from what I have al¬ 
ready advanced, it appears that it increases as the square of 
the sine of the reduced latitude, the compression being assumed 
by estimation, as has already been observed. 

“ For in an oblate spheroid (Playfair’s Outlines of Natural 
Philosophj^, vol. ii. § 296.) differing little from a sphere, if 

2 T 2 b he 
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h be the polar semiaxis, 6+c the radius of the equator, (}> ih£ 
ar^le which a line drawn from the centre to a given point on 
the surface makes with the axis of the spheroid^ and f ihe force 
with which the given point is attracted by the spheroid; then it 
has been shown by M. Chastellot, (in the French translation of 
Newton’s Principia^ tom. ii. Paris edition of 1756. § xxxvii. 
coroll. I. page 236, 237.) that 

+ . ;••• 

But if X be the latitude, and S the angle of the vertical with 

the radius, commonly called the reduction of the latitude, and 
therefore <l! = X — or the reduced latitude, then 

•^=^(^ + 17 +.^sin*(x-(l)),orifa = l, •f = ., 
there will result 

/= ^(l 4 - 5 - « + -f . ( 2 )” 

This expression for the attraction, shows that the gravitating 
force in proceeding from the equator to the pole, increases as 
the square of the sine of the reduced latitude. From similar 
principles, and the considerations formerly advanced, it fol¬ 
lows that the increase of the force of gravity depending upon 
the diminution of the centrifugal force, also increases as the 
square of the sine of the reduced latitude. On combining these, 
the absolute increase of the length of the pendulum from the 
equator to the pole, is proportional to tlie square of the sine of 
the reduced latitude, not of the observed latitude. I advance this 
conclusion with diffidence, and with all due deference to those 
who have preceded me, and am fully aware of the authority of 
such names as those of Clairaut and Laplace: but I think my 
conclusion is founded in truth; and if it be so, it cannot be 
shaken by the authority of any name, however great. No doubt 
the difference between the square of the sine of the observed 
and reduced latitude is not great; since at its maximum at 45% 
supposing the ellipticity to be about making the reduction 

1 1 ' 29 " only, the square of the sine of the observed latitude, 
or 45°, is 0*5, and the square of the sine of the reduced latitude, 
or 44° 48' 31", is 0*4966596. Now if the excess of the polar 
above the equatorial pendulum amount to 0*208 of an inch, 
then 0*208 (0*5-0*4966596) = 0*000695 of an inch, the quan¬ 
tity that the computed pendulum at the observed latitude of 
45° would be too great: and hence, when the lengths of the 
experimental and computed pendulums are compared in the 
usual hjrpothcsis, a disagreement at this parallel will always 
occur, which may very easily be imputed to a wrong cause; 

such 
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siich as an error in the experimental results, a protuberance 
of die earth at that latitude, a diminution of density, &c. This 
has occurred to me from some of my own computations, as 
well as from those of others which I have seen, but whicii 
seem to disappear when the proper (the reduced) latitude is 
employed. In order to obtain correct results, the formulae 
should possess all the accuracy which can be given them. For 
this purpose I have elsewhere reconsidered the usual method 
of obtaining the compression, and made some slight cor¬ 
rection. 

If (f) denote the centrifugal force at the equator, r the radius 
of the eejuator, t the time of rotation of the earth about its axis, 


and I the length of the pendulum, then ^ = . (1) 

\T/ ^ 

and consequently the ratio of the centrifugal force to gravity 


will be expressed by 



( 2 ) 


If the most accurate values of these quantities be introduced, 
q will be found to be 0*003455 = —somewhat less 

than ■^, that usually employed. Now if e denote the cllip- 

ticity, p a certain coefficient to be found from an investigation 
of the conditions of equilibrium of a spheroid, y the excess of 
the polar above the equatorial pendulum, and z the length of 
the equatorial pendulum, then 

--f . (3) 


e = 


+( 4 )”^ 


Since by considerations derived from the case of a homo¬ 
geneous spheroid, which may be supposed very nearly appli¬ 
cable to the case of the earth, the value of pis 2*4-91516, in¬ 
stead of 2*5, that commonly adopted; whence it follows that 


6 = 0*0086082 - ... (4) 

This formula will, I believe, give the ellipticity as nearly cor¬ 
rect as the necessary data required in the substitutions can 
be depended on. 

As we have not as yet a sufficient variety of experiments in 
different longitudes under the same parallel, affected by the 
various irregularities tending to destroy each other, neither 
have we sufficient data to reduce them to a substratum of a 
given density, as formerly proposed; it remains to employ the 
only method left, which may perhaps effect nearly the same 
thing. This consists in reducing as many lengths of the pen¬ 
dulum as possible to the same point which arc very near it, by 
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the usual formula, which, hrom their proximity, cannot intro-i 
duce any considerable error, as none are selected for this pur¬ 
pose whose latitude differs more than about 5° on each side of 
it, from that to which they are reduced. As an equal number 
was generally chosen on each side of it too, any small error 
in the formula of reduction which was used, or = + 0'20& 
(sin* x"— sin*x'), will be by that means counteracted. 

No doubt objections may be urged against this mode of 
procedure; but it is perhaps Uie best under the present cir¬ 
cumstances of the problem which can be employed, as the 
most accurate metliod of distributing the observations regu¬ 
larly over the quadrantal arc of the meridian. Now a series 
of observations distributed regularly over the meridian is of 
considerable importance to determine the exact cllipticity, even 
when the method of the least squares is employed; for in this 
case also a preponderance of observations at any latitude has 
its eflect in obtaining the compression.—Having now assigned 
the reasons for adopting the methods we have chosen, it re¬ 
mains to apply them to a collection of all the experiments 
which could with confidence be employed. These are prin¬ 
cipally the series of Captain Kater, M. Biot, Captain Sabine, 
M. Freycinet, M. Duperrey, together with a few more from 
Sir Thomas Brisbane, Captain Hall, and perhaps one or two 
others. 


Places. 

Latitude. 

Experi- 

uiental 

Pendulum. 

Reduced 
Pendulum 
to Latitude. 

Length. 

Rawak. 

0 ° 1' 34" S. 

39*01482 



Sumatra. 

0 1 49 N. 

39*01812 



St Thomas. 

0 24 41 N. 

39*02074 

o 

o 

o 

39*01650 

Galapagos. 

0 32 19 N. 

39*01717 



Maranham. 

2 31 43 S. 

39*01214 



Ascension (D.) 

7 55 9 S. 

39*02364 



Ascension (S.) 

7 55 48 S. 

39*02410 

5 0 0 

39*01877 

Sierra Leone... 

8 29 28 N. 

39*01624 



Trinidad. 

10 38 56 N. 

39*01884 



Bahia. 

12 59 21 S. 

39*02223 

10 0 0 

39*02090 

Madras .. 

13 4 9 N. 

39*02338 



Guam. 

13 27 51 N. 

39*03023 

15 0 0 

39*02913 

Jamaica. 

17 56 7 N. 

39*03144 



Isle of France.. 

20 9 56 S. 

39*04769 

20 0 0 

39*03856 

IslcoFMowi... 

20 52 7 N. 

39*04737 



San Bias. 

21 32 24 N. 

39*03828 

25 0 0 

39*05167 

RioJaneiro(l 1.) 

22 55 22 S. 

39*01-374 




Rio 
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1 

Places. 

Latitude. 

Experi. 

mental 

Pendulum. 

Reduced 
Pendulum 
to Latitude. 

Length. 

Rio Janeiro (F.) 

22° 55' 13" S. 

89-04371 

30° 0' 0" 

39-06492 

P. Jackson (B.) 

33 51 34 S. 

39-07724 



P. Jackson (D.) 

33 51 39 S. 

39-07897 

35 0 0 

39-08166 

Formentera.... 

38 39 56 N. 

39-09424 



New York. 

40 42 43 N. 

39-10168 

40 0 0 

39-09908 

Toulon . 

43 7 9 N. 

39-11038 



Figeac. 

44 36 45 N. 

39-11322 



Bordeaux. 

44 50 26 N. 

39-11303 

45 0 0 

39-11585 

Clermont. 

45 46 48 N. 

39-11812 



Paris. 

48 50 14 N. 

39-12929 



Shankiin. 

50 37 24 N. 

39-13614 

50 0 0 

39-13329 

Dunkirk. 

51 2 10 N. 

39-13773 



London . 

51 31 8 N. 

39-13929 



Falkland i.{D.) 

51 31 44 S. 

39-13966 



Falkland 1. (F.) 

51 35 18 S. 

39-13720 



Arbury Hill ... 

52 12 55 N. 

39-14250 

55 0 0 

39-15163 

Clifton. 

53 27 43 N. 

39-14600 



Leith (Biot.) 

55 58 37 N. 

39-15547 



Leith (Kater.) 

55 58 41 N. 

39-15554 



Portsoy(Kater.) 

57 40 59 N. 

39-16159 

60 0 0 

39-16772 

Stockholm. 

59 20 34 N. 

39-16541 



Unst (Biot.) 

60 45 25 N. 

39-17181 



Unst (Kater.) 

60 45 28 N. 

39-17146 

65 0 0 

39-18213 

Drontheim (S.) 

63 25 54 N. 

39-17456 



Hare Isle. 

70 26 17 N. 

39-19840 



Hammerfest ... 

70 40 5 N. 

39-19519 

70 0 0 

39-19.553 

Greenland. 

74 32 19 N. 

39-20335 



Melville Isle... 

74 47 12 N. 

39-20700 

75 0 0 

39-20600 

Spitzbergen.... 

79 49 58 N. 

39-21469 




A 

A— 


Paidulum. 

0 ° 

0 ° 0' 

0 " 

39-01650-2 - O-OOOOOOOy= E 

5 

4 58 

1 

39*01877-2-0-0074963 3/ =:Ei 

10 

9 56 

5 

39-02090-z-0-0297652j^=E2 

15 

14 54 

17 

39-02913-2-0*0661582j/=E3 

20 

19 52 38 

39-03856-2-0*1156039 j/=E4 

25 

24 51 

14 

39*05167-2-0-1766568 j^=E5 

30 

29 50 

5 

39-06492 -2 -0-2475060 E^ 

35 

34 49 

14 

39-08166-2- 0-3260503 ^=E, 

40 

39 48 42 

39-09908 -2-0-4099407 Eg 

45 

44 48 31 

39-11585-2-0-4966596 j/ss Eg 


50 
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X 

h- 

■0. 

Pendulum. 

50° 

49° 48' 41" 

39*13329-2-0*58358033/= Ejo 

55 

54 49 

12 

39*15163 -2 - 0 * 66805463 /=El 1 

60 

59 50 

.3 

39*16772-2-0*74749003/=Ei2 

65 

64 51 

11 

39*I8213-2-0*81942503/=Ei3 

70 

69 52 

36 

39*19553-2-0*88163503/=Ei4 

75 

74 54 

15 

39*20600-2-0*93217403/=Ej^ 


Whence z = 39*098334 — 0*4067622^ . (A) 

Again, 

0*0000000— 0*0000000 2-0*0000000:5^= E 
0*2924964 - 0*0074963 z - 0*00005623/=Ei 
1*1614649 - 0*0297652 z -0*00088603/= E2 
2*5820970-0*0661582 z-0*00437693/=E3 
4*5130098 - 0*1156039 z -0*01336433/ = E4 
6*8987431 -0*1766568 z- 0 * 03020763 /=E 5 
9*6688209-1)*2475060z-0*0612592^=Eo 
12*7425870-0*3260503 2-0*10630883/= E 7 
16*0283042 -0*4099407 2- 0*1680514^=Eg 
19*4272624 - 0*4966596 2-0*2466707.3/=£9 
22*8374171-0*5835803 2 - 0 * 34056603 /=Eio 
26*1554265—0*6680546 z-0*44629703/=Eii 
29*2774790-0*7474900 2-0*5587402 3/=Ei2 
32* 1068169-0*8194250 2 -0*6714573^= E13 
34*5561511 -0*8816350 2-0*77728003/= £,4 
36*5468138-0*9321740 2-0*86894863/= E ,5 

Whence 2 = 39*1498536 - 0*65985513/.(B) 

Equating (A) and (B) there will result 

3/ = 0*20348 and z = 39*015576 

therefore — = 0*0052153, and 

z 

E = 0*0086082 - 0*0052153 = 0*003393 = 

Adopting the formula for the length of the pendulum, or 
i = 2 -I- ^ sin® (X — 0), the lengths of the pendulum by com¬ 
putation may be compared wim the foregoing means derived 
from experiment 

* As there is some reason to believe that several of the pendulums near 
the equator are too great; if the first three of those above be rejected, then 
the ellipticity will be - 3 -^. Indeed, I have for some time been induced to 
consider -riTr to he that which must ultimately be generally adopted. 


Lat. 
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Lat. 

> 

,• Reduced 
Latitude. 

A— 

EJtperi- 

uiental 

Pendulum. 

Pendulum 
computed by 
y X sin®(x— ^). 

Deviations 

of 

Formula, 

0° 

0° 0' 0" 

39*01650 

39*01558 

—0*00092=E 

5 

4 58 1 

39*01877 

39*01710 

-0*00167=Ei 

10 

9 56 5 

39*02090 

39*02163 

+ 0*00073 = Eg 

15 

14 54 17 

39*02913 

39*02904 

—0*00009 = E3 

20 

19 52 38 

39*03856 

39*03910 

+ 0*00054 = E4 

25 

24 51 14 

39*05167 

39*05152 

-0*00015 = E5 

30 

29 50 5 

39*06492 

39*06594 

+ 0*00102=Eg 

35 

34 49 14 

39*08166 

39*08192 

+ 0*00036=: E, 

40 

39 48 42 

39*09908 

39*09899 

-000009 = K 

45 

44 48 31 

39*11585 

39*11664 

+ 0*00079=£9 

50 

49 48 41 

39*13329 

39*13432 

+ 0*00103 = E,^ 

55 

54 49 12 

39*15163 

39*15151 

—0*00012=Ej, 

60 

59 50 3 

39*16772 

39*16767 

—0*00005 = E,^ 

65 

64 51 11 

39*18213 

39*18231 

+ 0*00018 = E,, 

70 

69 52 36 

39*19553 

39*19497 

-0*000.56 = E,;j 

75 

74 54 15 

39*20600 

39*20525 

- 0*00075 = E,- 

80 

79 56 4 


39*21284 

* 

85 

84 58 0 


39*21749 


90 

90 0 0 


39*21906 



From a review of the whole, it appears lliat the ellipticity is 
somewhat greater than it has generally been supposed, though 
the difference is not very great. It seems also probable that 
the discordancies of the results derived from the formula for 
computing the length of the pendulum are not very consider¬ 
able, and are so irregular that no general protuberance, or 
uncommon diminution of the force of gi'avity, is any where 
likely to follow from the observations by the pendulum. 

The only doubt that remains, is perhaps the effect of com¬ 
bining the lengths of the pendulum on stations of very differ¬ 
ent specific gravities, where a preponderance of dense or light 
materials is likely to prevail. 

It is to be feared that the lengths of the pendulum near the 
equator are rather in excess, as the stations have been, generally 
speaking, on bases of considerable density; and by ^is means 
rendering the equatorial pendulum too great, the excess of the 
polar above the equatorial pendulum too small, and conse¬ 
quently the compression too great; though more numerous 
experiments near that circle are still wanting to decide this 
point in an unexceptionable manner. 

It is to be expected, that some light may be thrown on the 
Neto Series. Vol. 3. No. 17. May 1828. 2 U exact 
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exact quantity of compression by the various arcs on the me¬ 
ridian, and the parallels now executing throughout Europe; 
though I am inclined to believe, that measurements of arcs of 
the meridian near the equator, and as close to the poles as 
convenient, will be more decisive. In the execution of these, 
however, care should be taken to select proper portions of the 
meridian under uniformity of geological character. Some of 
the extensive plains in the North of Russia and in South 
America, appear to me to be tlie most eligible; though I have 
seen Spitzbergen recommended, from the facility it affords of 
executing the necessary operations. Yet for these very rea¬ 
sons I am disposed to think that from its irregular and broken 
character, by extensive fords, as they are called, running 
amongst the islands, it is to be feared that very irregular lo¬ 
cal attractions will be found to prevail; so that each series of 
zenith distances would be something like the Schihallien ex¬ 
periment; and the irregularities thence produced, would rather 
tend to throw a doubt over the true compression, than to point 
out the proper quantity. 

Edinburgh, April 1827*. William Galbraith. 

P.S. In the foregoing remarks, it will be seen that I have 
endeavoured to introduce a few small corrections into the usual 
formulae for obtaining the ellipticity, which may perhaps be 
thought by some, to be too minute to deserve much attention 
in the present state of the problem, as being much within the 
probable errors of observation. For instance, instead of taking 
the ratio of the centrifugal force to gravity at the equator at 
I have adopted nearly, as it ought to be; and for the 
coefficient ^ ss 2*5, it is assumed at about 2’4<9. These, no 
doubt, appear trifling; but nevertheless their adoption reduces 
the constant 0*00865 to 0*00861, and this small modification 
diminishes the ellipticity in an equal degree. I have also pre¬ 
ferred the reduced latitudes to the apparent, or those got di¬ 
rectly from observation; and this removes an irregularity which 
at one time I was persuaded occurred in the elliptic^ figure 
of the earth; namely, a protuberance at about the parallel of 
45® N., which I am now disposed to attribute to a slight error 
in the approximate formula usually employed. It has also 
been thought advisable to apply the method of the least squares 
with caution. 1 am perfectly aware that this method is the 
best that can possibly be applied in many cases; but that there 
may be particular instances where, by employing it without 
discrimination, it may, from the manner in which it must be 
employed, be the means of leading to more erroneous conclu- 

• So ill the MS.—Eaif. 


sions 
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sions than by a selection of the most decisive observations. 
As thjs subject has, since the first part of these remarks was 
written, been treat^ of by Mr. Ivory, in a late Number of the 
Phil. Mag., much more ably than I could pretend to, it will 
be unnecessary for me to say any thing more at present upon 
the subject. 

Edinburgh, March 12. 1828. * W. G. 


LII. Account of a Paper hy Prof Gauss, intitled “ Disquisi- 
tiones generales circa Superficies Curvas communicated 
to the Ptoyal Society of Gottingen on the ^th of October 
1827*. 

A LTHOUGH geometricians have much occupied thcm- 
selves with general investigations on curve surfaces, the 
results of which form a considerable portion of the higher de¬ 
partment of geometry, tliis subject is so far from being ex¬ 
hausted, that it may be safely asserted that as yet a small p^t 
only of a most fertile field of inquiry has been cultivated. The 
author has already endeavoured some years ago to take a new 
view of this subject in the solution of the problem : To find all 
representations of a given surface on another surface, in which 
the smallest parts shall remain similar. The object of the 
present paper is to open new views, and to unfold a portion of 
the new truths which are thereby rendered accessible. We 
shall explain as much as can be rendered intelligible without 
entering too deeply into the subject; but we must remark, that 
the new definitions as well as the theorems, in order to be ge¬ 
neralized, will require some restrictions and qualifications 
which must be omitted in this place. 

In investigations which involve a variety of directions of 
straight lines in space, it is advantageous to designate these 
directions by those points on the surface of an invariable sphere 
at which the radii drawn parallel to the same, terminate: the 
radius and centre of this auxiliary sphere are entirely arbi¬ 
trary ; for the latter, the unity of linear dimension may be 
chosen. This proceeding agrees, in fact, with the one con¬ 
stantly used in astronomy, where all directions are referred to 
a fictitious celestial sphere of an infinite radius. Spherical tri¬ 
gonometry, and some other theorems to which the author 
has added one of frequent application, are then employed for 
solving the various problems that present themselves by a 

* From the GoUingiseke gelckrte Anzeigen.—Tim abstract is probably 
from the pen of the distinguished Author. 

2 U 2 comparison 



332 


Aceount of Prof, ©auss’s Paper iiUitled 

comparison of the different directions which occur. If the 
directions of lines normal to the curve surface, drawn from 
every point of the same, be designated by the points of the 
sphere, corresponding to them according to the proceeding 
above explain^, so that each point of the curve surface has 
its corresponding point on the auxiliary sphere, then, generally 
speaking, every line on the curve surface will have a corre¬ 
sponding one on the auxiliary sphere, and every portion of 
surface of the former will have its corresponding portion on 
the latter. The smaller .the deviation of a part is from a plane, 
the smaller will be the corresponding part of the sphere; and 
it is therefore a very natural proceeding to employ, as mea¬ 
sure of the total curvature, the area of the corresponding por¬ 
tion of the sphere. The author, accordingly, calls this area 
the entire curvature of the corresponding portion of curve sur¬ 
face. Besides this quantity, the position of the part comes into 
consideration, which, independently of the relation of magni¬ 
tude, may be a similar or a reversed one: these two cases may 
be distinguished by the positive or negative sign being put 
before the expression of the total curvature. This distinction, 
however, has only a definite signification, so far as the figures 
are assumed to be on definite sides of the surfaces: the author 
assumes them in the sphere on the exterior, and in the curve 
surface on that side on which the normal line is supposed to 
be erected; and it follows that the positive sign belongs to con¬ 
vex-convex and to concave-concave surfaces (which are not 
essentially different), and the negative sign to concave-convex 
ones. If the portion of the curve surface in question consists 
of parts dissimilar in this respect, further specifications be¬ 
come necessary, which must here be passed over. 

The comparison of the areas of the portion of the curve 
surface and its corresponding portion of the auxiliary sphere, 
leads to a new notion (in the same manner as the comparison 
of volume and mass produces the notion of density). The 
author calls measure of curvature in any point of the curve 
surface, the value of the fraction whose denominator is the 
area of an infinitely small part of the curve surface at this 
point; and the numerator the area of the corresponding part of 
the auxiliary sphere, or the entire curvature of the element. 
It is clear that in the sense of the author, entire curvature and 
measure of curvature are in curve surfaces analogous to what 
in curve lines is respectively called amplitude and curvature; 
he doubted of the propriety of transferring to curve surfaces 
the latter expressions, which, though sanctioned by use, arc 
not very appropriate terms. It is however of less consequence 
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liow these new notions are denominated, than to justify their 
introduction by remarkable and useful theorems to which they 
give rise. 

The solution of the problem: To find the measure of curva¬ 
ture in each point of a curve surface,—presents itself under 
various forms, according to the manner in which the nature of 
the curve superficies is given. The simplest manner is, the 
points in space being expressed by three rectangular co-ordi¬ 
nates X, y, z, to represent the one co-ordinate as a function of 
the two others: in this case the expression which is obtained 
for the measure of curvature is the simplest. This leads at 
the same time to a remarkable connection between this mea¬ 
sure of curvature and the curvatures of those curves which are 
produced by the intersection of the curve surface by planes 
perpendicular to it. It is well known that Euler has first de¬ 
monstrated, that two of the intersecting planes, which are like¬ 
wise at right angles to each other, have the property,—that to 
the one belongs the smallest, to the otlier the greatest radius 
of curvature; or rather, that in them Uie extreme curvatures 
occur. Now it results from the expression for the measure of 
curvature just alluded to, that this becomes equal to a fraction 
whose numerator is unity, and the denominator the product of 
the two extreme radii of curvature. 

The expression for the measure of curvature becomes less 
simple when the nature of the curve surface is given by an 
equation between x^y^z\ and the former still more compli¬ 
cated, when the surface is represented by x^ y, z being given as 
functions of two new variable quantities 2>i In the latter 
case the expression contains fifteen elements; vi/. the par¬ 
tial differential quotients of the first and second order of x,y, z 
for p and q : but it is less important in itself, than by its being 
the transition to another expression, which forms one of the 
most remarkable propositions of this theory. In that manner 
of representing the nature of the curve surface, the general ex¬ 
pression for any linear element of the same, or for q- 

dy^+dz ^)assumes this form: Js/(Edx^ + 2F dx,dy + Gdy *); 
where E, F, G become functions of p and q ; the above-men¬ 
tioned new expression for the measure of curvature contains 
only these quantities, together with their partial differential 
quotients of the first and second order. It is evident, there¬ 
fore, that for determining the measure of curvature, the ge¬ 
neral expression of a linear element only is required, and not 
the expressions for the co-ordinates x^y^ z themselves. An 
immediate consequence of this is the following remarkable 
theorem: If a curve surface or a portion of the same can be 
evolved on another plane, the measure of curvature remains 

unchanged 
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unchanged in every point after the evolution. From this fol¬ 
lows, as a particular case; that in a curve surface which can 
be evolved in a }>lane, the measure of curvature is always =0. 
From this is immediately derived the characteristic equation 
of the surfaces capable of being evolved in a plane; namely, 
if z be regarded as a function of y and x 



an equation which, indeed, has long been known, but in the 
autlior’s opinion has never yet been rigorously demonstrated. 

These propositions lead to a new view of the theory of curve 
surlaces, and open a wide uncultivated field of investigation. 
If surfaces be considered not as bounds of bodies, but as bodies 
onedimension of which is evanescent, and at the same time flexi¬ 
ble but not expansible, it will be conceived that two essentially 
different classes of relations must be distinguished,—those 
which suppose a definite shape of surface in space, and those 
which are independent of the various shapes which the surface 
is capable of assuming. It is of the latter that the autlior 
treats; and it appears by what has been observed above, that 
tlie measure of curvature is one of them: but it will easily be 
seen that the consideration of the figures which can be de¬ 
scribed on the surface, their angles, their areas and entire cur¬ 
vature, the connection of the points by shortest lines, &c. be¬ 
long to tliis class. All these investigations must proceed from 
this, 7'hat the nature of the curve surface is given by the ex¬ 
pression of an indefinite linear element of this form v^(£dp^+ 
*2¥dp,dq -{- Gdf). 

The author has inserted in the present paper a part of the 
investigations on this subject, which have engaged him during 
several years, confining himself to such as are not too remote 
from the point where his labours began, and which may serve 
as general auxiliaries for numerous further investigations. In 
this notice we must l)e still shorter, and be content to give 
only as a specimen the following theorems.—If on a curve sur¬ 
face, a system of an infinity of shortest lines, all of equal length^ 
proceed from one point, the line passing through their ex¬ 
treme points is at right angles to every one of them. If from 
every point of any line on a curve surface, shortest lines of equal 
length and at right angles to that line are drawn,—all these 
lines are likewise at right angles to that line which connects 
their other extreme points. Both these theorems, the second 
of which may be considered as a generalization of the first, are 
demonstrated aniilytically, as wdl as by simple geometrical 
considerations. The excess of the sum of the angles of a tri¬ 
angle 
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■angle formed by shortest lines above two right angles, is equal 
to the entire cm-vature of the triangle. It is here supposed, 
that the unity of angles is the one whose corresponding arc 
equals the radius (57° 17' 45"); and that for the entire curva¬ 
ture, which is a portion of the surface of the auxiliary sphere, 
the area of a square whose side is the radius ot the auxiliary 
sphere is considered as unity. This important theorem may 
evidently be thus expressed : The excess of the angles of a 
triangle formed by shortest lines above two right angles: eight 
right angles :: the portion of the auxiliary sphefb corre¬ 
sponding to that triangle : the whole surface of the auxiliary 
sphere. (Generally the excess of the angles of a polygon of 
n sides, all shortest lines, above 2«—4 right angles, is equal 
to the entire mmatiere of the polygon. 

The general investigations contained in the paper are finally 
applied to the theory of triangles formed by shortest lines. 
We shall mention only a few of the principal theorems of this 
theory. If a, 5, c be the sides of such a triangle (which are 
considered as quantities of the first order). A, B, C the oppo¬ 
site angles, a, |3, y the measures of curvature in the angular 
points, (T the area of the triangle; then (« + |3 + y) <r will 
be the excess of the sum A + B + C above two right angles 
down to quantities of the fourth order. With the same ac¬ 
curacy the angles of a plane rectilinear triangle, the sides of 
which are a, 5, c, will be 

A — tV (2a + ^ + y) <r 

® tV (a + 2^ + y)(r 

C ”• tV(* + + 2 y)o‘ 

It is clear, that the latter theorem is a generalization of a well 
knpwn proposition first given by Legendre, by which, omit¬ 
ting the quantities of the fourth order, the angles of the recti¬ 
linear triangle are obtained by diminishing the angles of the 
spherical one by one-third of the spherical excess. For sur¬ 
faces which are not spherical, unequal reductions must be ap¬ 
plied to the angles, and, generally speaking, the unequal part 
is a quantity oAhe third order: if, however, the whole surface 
deviates but little from the spherical form, it involves besides 
a factor of the same order with the deviation from the spheri¬ 
cal form. It is, undoubtedly, important for the theory of geo- 
detical operations, to be able to calculate the ine(]|ualities of 
these reductions, and to obtain thereby the full conviction that 
they are to be considered as insensible for all measurable tri¬ 
angles on the surface of the earth. Thus it is found, that ih 
the largest triangle in the measurement conducted by the au- 
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thor, the greatest side of which is nearly fifteen (Gemian)geo- 
graphical miles, and in which the excess of tlie siim ^jf the 
mree anglei^ above two right ones is nearly fifleen seconds, the 
three reductions of the angles to angles of a rectilinear trian¬ 
gle are 4''* *95113, 4''*9S104, 4'^’95131. The author has, how¬ 
ever, likewise calculated the terms of the fourth order wanting 
in the above expressions, which assume for the sphere a very 
simple form; but in measurable triangles on the surface of the 
earth they are quite insensible; and, in the above example, they 
would hkve diminished the first reduction by only two unities 
in' the fifth decimal place, and have increased the third reduc¬ 
tion by the same amount. 


LIII. On Savart’s Experiments on the Motions of mediately 
agitated Membranes, By Dr. Wm. Weber, Academical 
Teacher at Halle*. 

[With an Engraving.] 

“ 'C'ROM the manner just stated of the division of mem- 

* branes into vibrating divisions,” says Savart, in the Ann. 
de Chim. et de Phys. (1826. tom. xxxii. p. 385.) “ it is evident 
tliat the acoustic figures called by Chladni distortions, fprm 
the transition between a variety of figures of sound which are 
not distorted (in which may be reckoned several tones of the 
flageolet). As Chladni has only observed the distortions of 
figures of sound which are nearest the undistorted figures 
(which he considers as fundamental figures), and as he fixed 
the number of vibrations merely by the ear, which does not 
admit of sufficient accuracy, he might justly assert that the 
tone in the distortion of the figures of sound is the same as in 
the funilamental figures. Bjut in the tables accompanying his 
Traite d*Acoustique, we find distortions of figures of sound 
to which belong semitones, a whole tone, and even one-third 
higher than when the %ure of sound has what is termed the 
fundamental form.” 'l^e difference between Chladni and 
Savart, according to these observations of the latter, is, that 
Chladni asserts that there is in sounding plates no transition 
from one tone of the flageolet to another; whilst Savart says 
that by a repetition of experiments, he has discovered this 
transition. 

Savart justly says, that nothing in nature appears isolated. 
He has actually shown in this treatise, as well as in some 
former ones, an extraordinary number of transitions of one 
kind of vibration into the other, in almost all bodies used for 
musical purposes. But it is also a universal rule of nature, 

• From Schweigger’s Jahrbuch der Chemie, &c. N. R. Band xx. p, ]76. 

that 
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that tlie transitions of the different pheenomena do not show 
themselves when these phaenomena appear most regularly and 
forcibly, but only when they become indistinct and indefinite. 
Now tne sounding vibrations (which Chladni always considers 
by themselves) are constantly the most uniform and the most vio¬ 
lent vibrations. There is, therefore, probably, a transition from 
a sounding vibration, through a series which do not produce 
sound (such as are less distinct and precise) standing vibra¬ 
tions, to a very different sounding vibration; but there is no 
transition from a sounding vibration through nothing but 
sounding vibrations to a quite different sounding vibration (pro¬ 
ducing a much higher or much deeper tone). However, Savart 
is perfectly right in affirming that many of the distortions of 
the figures of sound observed by Chladni are the beginnings 
of the transition of one kind of vibration to another, and that 
in these distortions, even the number of vibrations, whilst the 
tone is becoming weaker and beginning to cease, is a little al¬ 
tered. But if a vibrating body gives a distinct tme^ it is in a 
very uniform and violent vibration^ which is only possible when 
the number of its vibrating divisions is strictly fixed^ and the 
sum of the motions is in all as equal as possible, in which case the 
height of the tone {the velocity of the vibrations) is unchangeable, 
as it depends as much on the elasticity and form of the membrane, 
as the velocity of the vibrations of a pendulum of a given length 
on gravitation. This rule, laid down by Chladni, has thrown 
an extraordinary light and intelligibility on all acoustic phse- 
iiomena. 

In order, therefore, to render what has been said still more 
intelligible; and in consequence of there being several simi¬ 
larities in the motions of membranes observed by Savart, with 
the vibrations of sounding elastic plates; and finally, as it is 
now generally necessary to find out by experiment as closely as 
possible'tlie extension of small vibrations on visible bodies;—I 
shall here communicate from the 32nd volume of the Ann. de 
Chimie et de Physique, the phenomena discovered by Savart. 

Savart examined the lines upon which the sand remains in 
its place on mediately agitated bodies. 

If an equally-stretched square rectangular or triangular 
membrane is mediately and regularly agitated, grains of sand 
scattered over it are thrown off from equally large and regu¬ 
larly-bounded divisions of those membranes, but are collected 
on the limits of these divisions nearly in the same manner as 
th^ are on the sounding plates. 

Savart wished to cause the stretched membranes to vibrate 
mediately and with the utmost uniformity, and thereby to de¬ 
termine at his pleasure, the quicker or slower result of the 
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agitations, and to become perfectly acquainted with its velo¬ 
city. How could these objects be better attained than by the 
sounding vibration of an organ-pipe, a bell, or disk, before 
which the membrane was expanded, so that every vibration 
transmitted by the air of those sounding bodies necessarily 
agitated the membrane ? 

In this manner he made the following double series of ex¬ 
periments. Once he held the extended membrane before 
an organ-pipe, which he was enabled by means of a stopper to 
lengthen or shorten at will, by which means the same mem¬ 
brane was successively agitated by very various rapid concus¬ 
sions. In the second place, he stretched a membrane of a very 
hygrometrical substance, viz. of paper, and made it gradually 
imbibe an increasing quantity of aqueous vapour. In tliis 
manner he was enabled to agitate a membrane of very different 
degrees of elasticity by constantly equally-quick concussions, 
ex, gr. by means of a sounding plate or bell held, before it. 

The merabrane.s thus mediately agitated show, according to 
Savart’s observations, the following similarity to sounding 
plates: 

1. In mediately agitated membranes vibrating divisions are 
formed, which are separated by quiescent or slightly moved 
lines, as in the sounding plates. 

2. These quiescent lines may undergo such distortions as 
Chladni has observed in the sounding plates. On the other 
hand, there are the following differences between the motions of 
mediately agitated membranes and sounding plates. First, In 
mediately agitated membranes the divisions near the edge are 
as great as those within, whilst in sounding plates the divisions 
near the border are not half so great. Secondly, In mediately 
agitated membranes the different distortions of the quiescent lines 
are produced by the different imdth of the agitating undsdatimSi 
(i,e, by different high tones of the organ-pipe placed before the 
membrane,) whilst uie observation in the sounding plates, as is 
generally known, is,—that when the quiescent lines are some¬ 
what distorted, the breadth of the waves of the undulation pro¬ 
ceeding from the plate is either not altered at all, or very im¬ 
perceptibly, which may be easily known from the height of 
the tone. 

If we hold a square membrane, the elasticity of which is 
not changed, before the opening of an organ-pipe provided 
with a stcq)per and made to vibrate, we may effect by means 
of the stopper the circumstance that the sand tlirown off from 
the divisions represented in Plate VI. fig. 1. .No. 1. remain 
only on the boundary line. If the tone of the organ-pipe be¬ 
comes a trifle higher, the form of this boundary line upon 

which 
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which the sand remains, varies as in No. 2; and becomes, as the 
tone of the organ-pipe gets still higher, as in No. 3, 4, 5, 6, 
where the boundary lines merely consist of four parallel lines. 
In this manner the boundary lines which at first intersected 
each other at right angles, are changed into parallel lines. 
This transmutation may also be effected as represented at fig. 
2, 3, 4,5,6, 7. 

In tile same manner four parallel nodes may pass into two 
parallels which have towards the former a perpendicular po¬ 
sition, as shown at fig. 8; or four parallel nodes may change 
into four others intersected by two more perpendicularly, as 
shown in fig. 9. Other remarkable changes of the position 
and number of these boundary lines with increasing velocity 
of the agitating concussions, are seen in fig. 10, 11, 12, 13. 

From these experiments it may be seen that there is a possi¬ 
bility of several transitions of one and the same sand-figure to 
another; as for instance, fig. 10. and fig. 11. The question is, 
what is it that produces any particular transition ? Savart 
mentions a criterion by which, from the first alteration of the 
figure, it may be foretold what transition will ensue. He says: 

First On proceeding from a figure of nodes intersecting each 
other at right angles, the character of the following changes 
depends on the magnitude of the vertical angle on the points of 
intersection separate from one another. This is very apparent 
in the comparison of fig. 10. with fig. 11. which both form 
transitions of four parallels, from two other lines normally 
crossed, into six parallel lines. 

Secondly. If, on the contrary, we have at first only parallel 
nodes, we may say that the character of the following changes 
depends on the difference of the curves which these lines may 
receive, which is distinctly seen from the same figures (10. and 
11.), if one begins backwards (from No. 5, 4.); for in fig. 10. 
the nodes curve inward, whilst in fig. 11. they curve outward. 
The transitions are particularly remarkable when the lines 
form two curves outward, and one inward, or vice versa s or 
when they fonn three curves outward, and two inward, &c. 
of which fig. 12. and fig. 13. furnish remarkable instances. 

Circular and triangular membranes produce analc^ils phee- 
nomena. On a circular membrane, three diamemcal lines ^ 
may in this manner be produced, and these may be gradually 
again changed into one diameter and one circular line (fig.l4.)k 
Moreover, on a circular membrane five diametrical lines may 
be produced and gradually changed into five parallels, as 
shown in fig. 15; and these five parallels may again be trans¬ 
formed into one diametral and two circular lines. 

Very narrow long rectangular strips show similar phaeno- 

2X2 mcna. 
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mena. Thus the fundamental lines, where the sand keeps its 
position, ftiay have the form fig. 16. No. 1. As tlie tone be¬ 
comes deeper, all these lines approach the end B, so that the 
interval Aw, and ww', and w^n", become larger; but n" finally 
advances to B, so that the membrane has only two lines left. 
Another change is shown in fig. 17. 

Savart has formed the hypothesis, that the membrane agi¬ 
tated by the undulations of the air is also in a standing and 
sounding vibration; that from this sounding membrane waves 
of sound are proceeding exactly of the breadth of those which 
arrive at it: that he therefore knew the breadth of the waves 
of sound proceeding from the membrane, from knowing the 
breadth ot those which arrive at it. From these hypotheses 
it is inferred, that the modes of vibration produced by various 
flageolet sounds are gradually transfused into one another by 
an uninterrupted series of intermediate tones. What now 
may be said of sounding membranes, says Savart, is probably 
also the case with sounding elastic plates. But according to 
Chladni’s account, it is not so with sounding plates. Savart 
thinks that Chladni has been mistaken in his observations. 
(See the beginning of this paper.) But in all the experi¬ 
ments I have hitherto made, 1 have always found Chladni’s 
observations confirmed. But should Savart find a different 
result, it would be desirable that he should exactly point out 
the material, form, and thickness of the plate with which he 
made his experiments, as well as the manner of his having 
fastened the plate and made it vibrate, in order that the ex¬ 
periment may be repeated *. 

These discoveries of Savart me^'cly concern the extension of 
small omllations in jimi bodies, in membranes; as there is no 
question here about sounding bodies, nay not even of rever¬ 
berating bodies, as one may be convinced by the ear, but only 
as to viorations and soundless motions, which however show 
much similarity to the motions of reverberating aUd even 
sounding bodies. 

1 had a small wooden square'frame made, which measured in 
the hollow six Paris-inches in length and breadtk. Upon this 
I glued a sheet of wet English letter-paper (wove paper, with¬ 
out any wire-marks), whiA was perfectly fi*ee from thin places 
or other defects, and glued upon this paper small laths, so that 
it was equally stretched, and its edge everywhere immoveable. 

* Chladni has investigated, in his Acoustics, Leipzig. 1802. $ 114. p. 131. 
a particular case, in which with a similar fundamental figure, but which once 
has received a curve outward, and at another time inward, several tones 
are produced, and has proved that here too no transition from one flageo¬ 
let-tone to another, through an uninterrupted series of tones, is manifested. 

Such 
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Such a paper will sound even on any one pushing againsl the 
frame or -gently blowing upon it. If one strewed upon this 
paper held horizontally some grains of coarse sand, and held 
a bell of a watch or a small disk of glass over the paper, ex. 
near a corner, making it sound by means of a violitj-bow, the 
sand began to move, and collected in tliose lines described by 
Savart. 

In these experiments I found:— 

1. That here also in die mediately agitated membranes an 
actual intersection of the reposing lines nowhere takes place, 
as Oerstedt and Strehlke have observed in sounding plates. 

2. That the deepening or heightening of the tone of the 
organ-pipe, and the change of elasticity by the wetting of 
the membrane, are not the only means whereby the nodes in . 
mediately agitated membranes became curved; but that this 
curving of the nodes might also be produced by trifling cir¬ 
cumstances ; by bringing, for instance, a sounding bell some¬ 
times near a corner and sometimes near the centre of the square 
membrane. 

3. That, as I have stated before, no trace of self-sounding 
or reverberation of the paper is to be observed. At the meeting 
of the Society for the Investigation of Nature, at Halle, on the 
14di of July in the present year (1827), I repeated these ex¬ 
periments, and convinced the assembled members of it, espe¬ 
cially the editors of this Journal. 

I consider therefore the careful separation of the sounding 
reverberating vibrations from those slight motions of the bodies 
that do not sound or reverberate (which may certainly be very 
similar to the former), and which I have indicated in this arti¬ 
cle, as necessary; since great confusion is introduced by the 
interference of the latter with the laws of motion of sounding 
disks and reverberating bodies. 

It has been shown in the Doctrine of Undulation, published 
by my brother and myself, how sounding and reverberating 
vibrations, figured of sound and figures of vibration, should be 
distinguished; and how it results from this, that Savart’s and 
Chladni’s experiments do not contradict each other*: but we 
must also distinguish between these vibrations and vibrations 
without any acoustic effect^ which latter may also unite the scat- 
tered sand into nodes. We have further shown, in the work 
just quoted, that the sounding vibration is always of the class 
of the standing vibrations^ with which all small motions of all 
bodies seem to terminate. From the circumstance that in all 
these small motions of bodies left to themselves, at last a cer¬ 
tain balance and uniformity manifest themselves; ami that this 

* Vide JahrhHcht IS'Jo. 


uniform 
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uniform vibration is, in iact, the standing vibration, it 
may be explained why standing vibrations, and especially tlie 
sounding, are most independent of the,/rs^ vibration—of the 
excitement of the tone; and also why Chladni’s figures of sound 
are likewise very independent of it. The reverberating vibra¬ 
tion consists of \he^first intersection of the waves just excited, 
and may in many instances coincide with the sounding vibra¬ 
tion ; for which reason also the reverberating figures are often 
represented like the figures of sound, (see Savart’s former 
treatises). One recognizes, however, the figures of reverbera¬ 
tion by a great dependence on the original agitation, ex.gr. on 
the direction in which the sounding body is moved. Finally, 
it is evident, that vibrations without any acoustic effect may at 
times be of the same nature as the sounding and reverberating 
vibrations; for all standing vibrations, for instance such as are 
so weak as not to act upon the organs of hearing, belong to 
this class. 


Supplement to the foregoing Paper.- On the Employment of 

a resounding Membrane for the Observation of the Inteiferencc 
of the Undulations of Sound*. 

1 HAVE stated in an Essay on Savart’s Experiment with me¬ 
diately agitated Membranes, (Seep.340, 341.) tliat in these 
membranes we observe neither an original sound nor a re¬ 
sonance, when an organ-pipe, a bell, a swinging disk, or any 
other longitudinally or transversely swinging body of a flat 
surface is held before the membrane. I have however suc¬ 
ceeded in making such a membrane resound by simply hold¬ 
ing a tuning-fork before it, so that one prong was held close 
to it^ parallel with the diagonal line of the square frame. The 
sound of a tuning-fork by itself is but slightly heard, or not 
at all, at a little distance. But on bringing it in the manner 
described towards the membrane, without touching it, the 
sound is heard distinctly; while it is perceived that it pro¬ 
ceeds, not from the fork, but from the membrane. 

(With the help of such a resounding membrane 1 have been 
enabled to observe the phenomena of the action of the undu¬ 
lations of sound, the description and investigation of which has 
appeared in the dahrhitch^ 1826. iii. p. 385 to 430.) 

The sounding of the membrane is in fact very distinct, when 
the outside of a prong is turned towards it It is equally di¬ 
stinct when the two prongs are brought near at an equal di¬ 
stance; but on turning tlie tuning-fork gradually from tne first 
position into the second, we come to a point where the sounding 

* From Schweigger’s Jahrbachf Band xx. p. ‘247. 

of 
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of the mepibrane suddenly ceases almost entirely; but on the 
fork being turned further, it immediately reappears. If we 
distinguish in the prongs of the tuning-fork three different 
surfaces; viz. 1. front and back surfaces; 2. side surfaces; 
3. end surfaces; we observe this disappearance of sound at 
every transition from a front surface to a side one, and vice 
versa: again, in every transition from a front surface to an 
end one, and vice versa; but no cessation of sound is per¬ 
ceived in the transition from a side surface to an end one, and 
vice ve7'sd. These phajnomena are not distinctly audible when 
there is any noise, for which reason the experiments will be 
best made at night. 

The following differences in these phaenomena from those 
mentioned in the treatise alluded to (in the Jahrbuch 1826, 
iii. p. 385) are remarkable: 1. That the membrane is a plane 
extending far beyond the tuning-fork, and that every point of 
it can be agitated with equal facility, whilst the reciprocating 
inclosed column of air had only one narrow opening, and 
could only resound when the undulations of sound penetrated 
through this aperture; 2. That the membrane did not reci¬ 
procate, and nevertheless showed tliese phenomena, whilst 
with a column of air not reciprocating, at least if it be narrow, 
nothing can be observed. 


LI V. On the Figure of the Earthy as deducedfi’om Measurements 
of different Portions of the Meridian. By J. Ivory, M.A, 
F.R.S.* 

tf AVING examined the figure of the earth as deduced from 
experiments with the pendulum, we are naturally led to 
consider the same question as it depends upon the measure¬ 
ments that have been made, of different portions of the meri¬ 
dian, If this interesting inquiry be placed within the reach 
of the human understanding, and be accessible to our industry, 
the two views of it must be consistent; and, by instituting a 
comparison between them, we may both learn what is already 
sufficiently well ascertained, and be directed in our future at¬ 
tempts to the most important points that still remain uncer¬ 
tain. 

Let a denote the equatorial radius of the earth; e the ec¬ 
centricity of the elliptical meridian; ^ an arc of the meridian 
reckoned from the equator; and K the latitude of the extre¬ 
mity of ^: then 

(1 — easin'* x)t 

Communicated by the Author. 


If 
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If we now put 4 / 1 — = 1 — fj then e will be the compression 

or the ellipticity; and wc shall have, 

dm = 

“ (l-(2i-i'0 sina^)4 

By expanding tliis formula and integrating as usual, rejecting 
the cube and higher powers of e, we shall get, 

f = a.\ (i + Asin2x)+ .>(i + sin4.x) 

And, if ^ denote an arc of the meridian between the latitudes 
?J and A; then 

f = a . I A— a'— e + ~ (sin 2 A — sin 2 a')^ 

+ + 41 ' ~ \ • 

Further, let n = A —A' 

OT = A + a' 

p = 57°*2957795 



then, <fi = A . | ® (v {^) 

+ + -J|- p sin 71 cos 71 cos 2»z) j. 

In this formula A is the length of 1° on the earth’s equator; 
and 71 and the coefficients of e and e®, are reckoned in degrees. 

There has been so much discussion about the merits of the 
different portions of the meridian that have been determined 
trigonometrically, and their character is so well known, that 
it would be superfluous to say any thing on that subject here. 
The following table, which is taken from a paper by Professor 
Airy, in the Phil. Trans, for 1826, contains the five arcs which 
unquestionably deserve the preference, both as they are the 
longest that have been measured, and likewise on account of the 
excellent instruments employed, and the great care taken in 
executing all the operations. But even of these there is one, 
namely the Swedish arc, measured by Svuanberg, to which 
some objections are made; because it makes the length of a 
degree in latitude 66° 20', more than 2Q0 toises less than it 
had been found to be by Maupertuis and the French Acade¬ 
micians who accompanied him. I shall therefore leave out 
this arc in determining the elements of the elliptical figure of 
the earth; but, these elements being found by means of the 
other four arcs, we may then apply them to the case omitted, 

both 
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both as some test of their own exactness, and likewise in or¬ 
der to jud^ what real ground there is for objecting to the 
Swedish measurement. 


Country. 




—0° 2' 31" 

8 9 38*39 

38 39 56*11 
50 37 5*27 


65 31 30*27 


3° 4'32" 

18 3 23*6 

51 2 9*2 

53 27 29-89 


fathoms. 


188510 

598630 

751567 

172751 


8 49*55 98870 


Applying now the data of the four first measurements in the 
table to the formula (A), the four equations following will be 
obtained, 

188510 =A (3*11750- 6*2261. s+ 3*095.**) 
598630=:A (9*89589-18*1985.6+ 6*163.e®) 

751567 = A(12*37030- 6*2811 .e-10*266,6®) 

172751 = A (2*84017- 0*3844. e- 2*166.e®). 

It is knoivn that s is not much different from and cer¬ 
tainly does not surpass We may therefore assume, 


+ /; - = 


90000 


the correction being a small fraction which we are sure is 
less than The foregoing equations will now become, by 
substitution, 

•188510= A (3*09678- 6*206/) 

598630 = A (9*83530-18*157/) 

751567 =A(12*34925- 6*350/) 

172751 =A (2*83887- 0*399/). 

In order to find a first approximate value of A, I add the 
four equations, neglecting the terms containing /: thus 

1711458 = 28*1202 . A ; A = 60862. 

Next, jput D = 60862, A = D (1 + s); then, by substituting 
in the four last eauatlons. we shall ueU 


in the four last equations, we shall get, 

■—= 3*097 5- 6*206/ 


= 9*835 5-18*157/ 


~ =12*349 5 


6*350/ 


- 4^=: 2*839 5- 0*399 /. 
Ne^ Series. Vol. 3. No. 17. Mat/ 1828. 


These 
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These equations are next to be reduced lo two, the number of 
the unknown quantities, by employing the metlio<l of the least 
squares: thus 

3*^50 _ 267.234. s — 277*342 f 
+ = 277*342 s — 408*673 t. 


And, by solving these equations, 


Ds = — 6; 
t = - -00009, 


A= D + Ds = 60856 


1 

300 


+ t 


•00324 = 


309 


Returning now to the original eejuations (B), and substituting 
the values of A and e, we shall obtain the errors, K’’, 

E‘% E^'^, or the quantities that must be added to the given 
measurements on the left sides of the equations, in order to 
make both sides exactly equal; as follows, 

E^” = - 20, E“’= + 10, W = - 7, E<^’ = + 13. 

The greatest error is in the Peruvian arc, which appears to 
be too great, as has generally been surmised. But the small¬ 
ness of the errors proves the consistency of the different mea¬ 
surements ; and shows that the four portions of the meridian, 
although very remote from one another, belong to one and 
the same elliptical spheroid. 

If we now substitute the data of the Swedish measurement 
in the formula (A), we shall get, 

98870 + E^'^ = A (1*622022 + 0*8378 . s - 0*022 . e*) : 


and, by substituting the values of A and e, it will appear that 
the error = -f 5. This measurement is therefore very 
consistent with the other four; and, as it seems liable to no 
just objection, it adds to the evidence in favour of the ellipti¬ 
cal elements that have been found. 

The degree of the meridian bisected by the parallel of 45°, is 
111115 metres at zero of the thermometer. This result is dedu¬ 
ced from the actual measurement of the meridional arc between 
the parallels of Greenwich and Formentera, and is indepen¬ 
dent of any assumption about tlie figure of the earth. To re* 
duce this length to fathoms at the temperature of 62° of Fahr., 

it must be multiplied by which gives 60758 fathoms. 

Now, if we put X = 45°+^, x' = 45—4, we shall have, in 
he formula (A), n=s 1°, m = 90°, and the length of the de¬ 
gree having its middle point in latitude 45°, will be. 



or. 
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or, in numbers 60856 (1—*001629) = 60757 fathoms, which 
is only one fathom less than the observed quantity. 

There is also another measurement with which we may 
compare the elliptical elements that have been found. A por¬ 
tion of the parallel to die equator in latitude 45° 43' 12", little 
short of 13® in amplitude, has been measured, and the most 
probable length of 1° of longitude on that parallel has been 
fixed at 77865™*75*. The large arc was measured in six 
portions, the difference of longitude between the extremities 
of every portion being ascertained by means of signals made 
by exploding gunpowder. If we compare the six degrees, 
deduced from the several partial arcs, it must be allowed that 
their differences are great and irregular f. There must there¬ 
fore be considerable uncertainty in the arithmetical mean of 
such irregular quantities; which mean is only three metres 
less than the most probable value of a degree. The length of 
a degree deduced from the four partial arcs contained within 
the territory of France, which together exceed 7® of longi¬ 
tude, is 77885""*75, or 20 metres more than the length de¬ 
duced from the whole arc of about 13° if. It is to be observed 
that the errors of longitude at the intermediate stations accu¬ 
mulate as the arc is extended; so that there is not the same 
advantage in measuring a large arc of the [)arallel, as in the 
case of the meridian; for, in one instance, the total amplitude 
is affected by the sum of the errors at all the intermediate 
stations; whereas, in the other, it is affected only by the errors 
of the two extreme latitudes. If we further add that a great 
length of the })arallel answers to a minute portion of time; in 
so much that an error of a single second in the amplitude of 
the large arc, would produce a variation of no small magni¬ 
tude in the mean degree of longitude; it must be evident that 
in point of accuracy, we cannot repose the same confidence in 
a degree of the parallel measured in tlie manner described, as 
we can in a degree of the meridian deduced from an arc of 
nearly the same amplitude. 

The radius of the parallel to the ecpiator at the latitude X, 
or the perpendicular drawn to the polar axis, will be found, 
by the properties of the ellipse, equal to 

1 —casin'* A. (2(—i'^)sin'* A 

And if this expression be expanded and multiplied by —j we 
shall have the length of a degree of the parallel equal t© 

A cos X J1 + £ sin- X + s* ^—2 -2 —) 3 ' 

* Conn, dcf Tam lS-’9, p. 291. t p. 290. : Ibi-J. p. 203. 

2 Y 2 N<nv. 
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Now, put h = 45° 43' 12", and a degree of longitude at that 
latitude, will be equal 

42487*8 x(l +*001661)= 42557*4 fathoms. 

But 77865™*75 reduced to fathoms at 62° of Fahr. is equal to 
42578*2 fathoms, which is 20 fathoms more than tlie calcu¬ 
lated quantity. If this discrepancy appear very great, we shall 
only remark, that it is very small in comparison of the differ¬ 
ences of the degrees deduced from the partial arcs, and that 
it supposes not quite so much as of time, for the sum of 
all the accumulated errors in the amplitude of the lar^ arc. 
Unless we possessed some means of estimating with tolerable 
exactness the error really existing in the degree of the parallel, 
the discrepancy we have found can hardly be deemed suffi¬ 
cient to throw any doubt upon the elliptical elements which 
agree so well with all the most exact measurements that have 
been made on the earth’s surface. 

If the earth be really an elliptical spheroid, there can be 
little doubt that the ellipticity must be very nearly what wc 
have found it to be. But the solution of the problem would 
be greatly improved, and the results obtained would be more 
exact and more certain, if tiie measurement of the meridian 
in England were extended as far north as possible. An arc 
of 8° or 10° north of Dunnosc, would be the most valuable 
addition that in the present state of this research can be made 
to the data lor determining the figure of the earth. Another 
very profitable addition would be the extension of the Indian 
arc, already the largest we have except the French measure¬ 
ment; and more especially if it could be extended southward 
nearer the equator. Supposing the diflerence between K and 
a' to be smalt, it will readily appear that the coefficient of e in 
the formula (A) will be equal to zero, or so small as to render 
the term insensible, when 

Cos (A + a') = — and A + a' = 109° 28'. 

'J'hus if, by me«ins of the formula mentioned, we compute 
the expression of the length of an arc extending northward 
from Dunnose about a degree beyond Portsoy, to latitude 
58° 55' 30", it w'ill be found that the length of this large arc 
is almost independent of the ellipticity s, and equal to an arc 
of the equator. The reason is that, in latitude 54° 44', the 
radius of cui’vature of the meridian is equal to the radius of 
the equator, and the degree of the meridian having its middle 
point in that latitude is equal to A, that is, to a degree of 
the equator. Thus the length of the portion of the meridian 
contained between the extreme north and south points of Bri¬ 
tain depends chiefly on A> and very little on the other ele¬ 
ment 
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ment e; at the equator, tlie compression f has greater influ¬ 
ence on the length of a meridional arc, than at any other po¬ 
sition on the surface of the globe; and it follows that two arcs 
of considerable extent, in the situations mentioned, combined 
with other good measurements in our possession, must lead 
to a very exact determination of the elliptical elements of the 
flgure of the earth. One remark it seems important to add; 
namely, that the ellipticity cannot be determined with any 
precision by combining diflerent degrees of the meridian mea¬ 
sured in England; because the element sought has little in¬ 
fluence on the lengths of such degrees. And this observation 
may be extended to all latitudes within 15° or 20° of 54° 44' 
on either side; within which limits the ellipticity contributes 
only an inconsiderable share to the length of a meridional arc. 
And what has now been said will serve to explain the discre¬ 
pancy of the ellipticities deduced by combining different de¬ 
grees of the meridian within the boundaries of England and 
France; and likewise the great variation between the quantities 
so obtained, and what is found by tlie comparison of remote 
degrees. These observations may be illustrated by examining 
the equations (B). In the English and Swedish measurements, 
the coefficients of e are small, and have opposite signs. The 
coefficients of the same quantity are nearly equal in the French 
and Peruvian arcs, although the former has more than four 
times the length of the latter. In tlie Indian and French 
measurements, the coefficients are as 3 to 1, while the arcs 
themselves are as 3 to 4; and this shows how important it is, 
for the exact determination of the ellipticity, to have a large 
arc near the equator. 

April 12, 1828. J. IvOKY. 


LV. Mineralogical and Chemical Examination of the Diopside 
of Fossa in the Tyrol. By Dr. H. Wackeniioder, Pro¬ 
fessor of Chemistry at Gottingen*. 


A MONO the various new minerals discovered by Bonvoi- 
sinf during a journey through Piedmont, there were two 
which this mineralogist considered as distinct species of mi¬ 
nerals; and he called them, after the places in which they were 
fomid, Mussite and Alalite* According to an account given 
by Tonnellier J, Haiiy found in the crystalline form of these 
two minerals such a degree of conformity as induced him to 


* Communicated by the Author, 
t Journ. de Phys. par Deiamctheric, tom. Ixii. p. 418, 423. 
j Journ. des Mines, tom. xx. p. 65. 


consider 
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consider them to be one and the same mineral, and which, from 
its peculiar crystallographic characters, he presented as a par¬ 
ticular species, of wenameoi Diopside*. Soon afterwards, 
however, Haiiy himself published a memoir, in which, after a 
iurther investigation of this mineral, he proved, from crystal- 
Ic^aphical reasons, that diopside coincides with pyroxenef. 

also found diopside to agree with pyroxene in its physical 
characters^. 

Having found the specific gravity of themussite to be3*2374', 
that of the alalite 3*31, and that of pyroxene from Vesuvius 
3*3578, he says that the specific gravity of diopside lies within 
the limits of that of pyroxene, as indeed the remaining external 
characters of the mineral substances hitherto considered to 
belong to pyroxene, sometimes differed more from each other 
than from diopside. 

Other mineralogists have grouped diopside, according to 
their different views of the systematic arrangement of mine¬ 
rals, with different species, comprehended under augite or py¬ 
roxene. Thus Hausmann§ enumerates diopside among the 
formation of the malacolites in the pentaklasite substance; 
Leonhard || quotes it as a variety of augite; Mohsf refers it, 
together with the coccolite, fassaite, augite, sahlite, baika- 
lite^ malacolite, &c. to the paratomous augite-spar, &c. In¬ 
dependent of these well-known classifications of diopside in 
the different mineralogical systems, it must form, in a system 
founded on the relation of the external characters to the che¬ 
mical composition of the minerals, one of the divisions which, 
inconsequence of the experiments made on the substituted con¬ 
stituents, must now be made in the species of pyroxene and 
augite. It is in consequence of this that, according to the latest 
system of Counsellor Hausmann, the diopside is considered as 
an augitic substance, and as represented by the formula 

CS* + MS®. 

To this formation also belongs the diopside which 1 lately 
bought of a dealer under the name of Diopside of Fassa, and 
which I subjected to a strict examination, as we do not possess, 
to my knowledge, either a chemical analysis or a detailed de¬ 
scription of the diopside of tlie valley of Fassa. 

* Jotirn. des Mines, tom. xx. 

t Sur I’Analogie du Diopside avec le Pyroxene;” in the Ann. du Mus. 
dliist. Nat, tom. xi. p. 77* Joum. des Mines, tom. xxiii. p. 145. 

i Joum. des Mines, tom. xxiii; p, 154, 156. 

$ Hanbuck der Mineralogic. Band ii. p. 694. 

ll In his Hanbuck der Orykiognasie. New edit. p. 503. 

II In his Grundriss der Mineraiogie. iid vol. p. 306. 


1. Minn'fih- 
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I. Mineralogical and Chemical Examination of the Diopside of 

the Valley of Fassa, 

This diopside, in the state I received it, consisted of single 
loose crystals, which appeared to have been attached* They 
usually are a couple of inches long, and are mostly compressed^, 
so as to appear flat. They are generally free from extraneous 
substances, and I saw only a few crystals covered on their 
surface with laminas of chlorite. But they are found more 
frequently covered with a gray tarnish or bloom resembling 
iron, which is especially perceptible near the ends, and seems 
to have at times come out from the mineral itself, in which 
case it also seems more intimately connected with it. 

I am indebted to the obliging kindness of my respected 
teacher Counsellor Hausmann, for the following crystallo- 
graphical communication on the diopside of the valley of 
Fassa. 

“ The crystals of diopside, usually broken at the ends, pre¬ 
sent themselves most frequently as rectangular prisms, the 
greater sides of which are more or less striated longitudinally, 
whilst the other sides are either smooth or slightly striated. 

“ The appearance of planes replacing the lateral edges ex¬ 
plains the nature of the surface of these rectangular prisms. 
For the planes agreeing with the planes E of the prism of au- 
gite, which, according to Hauy, are respectively inclined at 
92® 18' and 87° 42', the narrower planes of the sides which 
form with the replacing planes an angle of 136° 9', present 
themselves as the planes B', and the broad ones as the planes B. 

“ Sometimes the planes BB' 3 (/) appear perfectly formed, 
making with each other angles of 141° 44' and 38° 16'. A 
disposition to the formation of these planes is distinctly dis¬ 
covered in the deep striation of the planes B. 

“ The observed combinations are: 

2B'. 2B 

2 B'. 2 B. 4 E. 

2B'. 4BB'3. 

2B'. 2B. 4BB'3 
2B'. 4E. 4BB'S. 

“ The respective inclinations of these planes are, the angles 
civen by Haiiy being taken as the basis, 

^ B'-B= 90° 0' 

B' - E = 186 9 

B - E = 133 51 
B'-/=109 8 

R - /=s 160 52 
, E - /= 152 59 
/ - /= 141 44 


Sometimes 
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“ Sometimes a combination of several individual crystals is 
seen. One end of the crystals is always fractured, while the 
other often shows a tendency to a summit 

** Besides the marked cleavages of E', those of B' and B are 
also perceptible. Besides the cleavages, we perceive fissures; 
also transverse fissures, which are sometimes irregular and 
sometimes corresponding to the planes D'.” 

The fracture of diopside is imperfectly conchoidal and splin¬ 
tery. The angular pieces which are detached from it are fre- 
quaitly tabular and prismatic. 

Its colour is a pistachio-green or olive,' but sometimes runs 
in the same prism from greenish white to colourless. 

The crystals are usually translucent only, sometimes trans- 
* parent. Small detached lamina; can always be seen through, 
and are slightly coloured. The fissures in the interior of the 
crystals sometimes produce a play of coldurs. 

I have not been able to perceive a double refraction in these 
crystals. The external planes as well as the cleavage-planes 
show a glassy and pearly lustre. It scratches fluor spar, and is 
scratched by felspar. 

According to Brewster, diopside will show signs of electri¬ 
city ; but neither by heating nor by rubbing it, have I been 
able to discover any electricity in this variety. As little does 
this diopside act on the magnet. Its specific gravity, at 59° 
Fahr. is = 3*299. A piece strongly striated not belonging 
to the purest portion, gave at the same temperature a specific 
gravity of3*296; and one almost white, covered at one end with 
the above-mentioned bloom, a specific gravity of3*277. Heated 
in a platinum spoon, the diopside of Fassa loses its peculiar 
green colour, but suffers no further change. 

In the flame of the blowpipe, sharp splinters of it are rounded 
at the edges, but by means only of a very strong heat; while 
thick pieces only become of a dirty green colour. With borax 
it is dissolved very slowly and without colouring the bead. 

Carbonate of soda at a red heat dissolves it with ebullition, 
and gives a bead of a reddish colour. Phosphate of soda 
mixed with the mineral in powder, and melted before the 
blowpipe, yields a dark yellowish bead. On charcoal with 
nitre it yields a greenish mass, which by further heating as¬ 
sumes a dirty reddish colour. Concentrated sulphuric acid, 
muriatic acid, or nitric acid, does not dissolve the diopside. 

II. Preliminary analytical JEixperiments, 

A certain quantity of pulverized diopside ignited with thrice 
the quantity of carbonate of soda freed from water, gave a 
half-melted mass, which was dissolved-in water and muriatic 

acid. 
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acid. The solution having been evaporated to dryness, and 
the residuum digested with water and muriatic acid, a large 
quantity of silica remained undissolved. 

Carbonate of soda precipitated from the solution when cold 
some oxide of iron with a few traces of alumina; but oxalate 
of potash precipitated much oxalate of lime, which was partly 
ignited and partly mixed with caustic ammonia. A very small 
quantity of deutoxide of manganese was found mixed with the 
lime. After this, carbonate of magnesia together with a little 
manganese was precipitated, by means of carbonate of soda, 
from the hot solution; and subsequently, by means of triple 
phosphate of soda and ammonia, a considerable quantity of 
ma^esia. 

Again, about 2*0 grammes of pulverized diopside were fused 
with carbonate of soda and l-6tli of its weight of nitre. Water 
gave with the melted mass a greenish smution, which soon 
completely^ lost its colour in the air; and on being tested for 
the chromic, fluoric, phosphoric and boracic acids, no trace 
of either was perceptible. 


III. Analysis for the Proportims of the Constituents, 

a, 2*502 grammes of select and very pure pieces of diopside 
dried on a hot iron plate, were exposed lor three quarters of an 
hour to a red heat. But the mineral was unaltered in appear¬ 
ance and weight, except that its colour turned nearer bottle 


green. 

b, 2*503 grammes of the diopside finely powdered, were inti¬ 
mately mixed with thrice their weight of carbonate of soda freed 
from water and exposed for half an hour to a moderate red 
heat The fused mass was dissolved in a moderate quantity of 
water, placed in an evaporating-dish, and diluted with as much 
muriatic acid as was necessary to effect a perfect solution. By 
the evaporation to dryness of the yellowish solution, and by 
digesting the residuum (which was of the same colour) in water 
and some muriatic acid, pure white silica was obtained, weigh¬ 
ing, after having been dried and heated, 1*3581 gramme. It 
was completely dissolved in a solution of caustic potash, as well 
as in a concentrated solution of carbonate of soda assisted by 
heat; and afler having stood for some time, only a few unim¬ 
portant flakes were deposited from this solution. A part of it 
only was dissolved in caustic ammonia, but the remainder was 
entirely taken up by carbonate of soda. It will be worthy of 
a distinct investigation to ascertain the cause of thb pheeno- 


menon*. 


* Dr. C.F. B. Karsten has also mentioned the facility with which silica is 
dissolved in caustic ammonia. Sde Poggendorif's Annden, Band vi. p. 357. 

Neva Series. Vol. 3. No. 17. May 1828. 2 Z c. The 
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c. The solution having been copiously diluted, was mixed 
first, in the cold, with carbonate, and then with bicarbonate of 
soda, in order to separate the oxide of iron and alumina. The 
precipitate was then slightly heated, and again dissolved in 
concentrated muriatic acid. There remained a small quantity of 
silica, which after having been heated, weighed 0*002 gramme, 
and remained unaffected even after a continued digestion in 
sulphuric acid. 

d. The solution of iron in (c) was abundantly mixed with 
caustic potash, and .the precipitated hydrate of iron separated 
and slightly heated. The 0*0701 gramme of pure oxide of iron 
calculated for protoxide, in which state the iron evidently exists 
in the mineral, give 0*6029 gramme of protoxide, if the equiva¬ 
lents of the two oxides bear the proportion to each other of 
39 to 35. 

e. Carbonate of ammonia, with heat, precipitated from the 
solution (d), which had been saturated with muriatic acid, the 
alumina contained in the mineral; which, after the burning of 
the filtre that had been used to separate it, and after deduct¬ 
ing the ashes of the latter, consisted of no more than 0*005 
gramme. 

f. In order to separate the manganese from the liquid (<?) 
which had been treated with carbonate of soda, I made use of 
the method lately pointed out by Counsellor Stromeyer*. Ac¬ 
cordingly the solution, in consequence of tlie small quantity 
of manganese it contained, was first reduced by boiling to a 
smaller bulk, saturated with chlorine gas, and then mixed 
with as much neutral cai’bonate of soda as was necessary to 
precipitate the deutoxide of manganese, and render the solution 
colourless. The precipitate having Iteen dried olF for forty- 
eight hours, and then collected on a filtre and heated, amountetl 
to 0*0027 ^amme of deutoxide of manganese, which, according 
to the equivalents, 39*17 for the deutoxide, and 36*5 for the 
oxide, indicate 0*0025 gramme of the latter, it being requisite 
to assume that the manganese is in this state of oxidation in 
the mineral. 

g. The solution having been again concentrated by boiling, 
it was mixed with as much oxalate of potash as was necessary 
to precipitate the lime; and the precipitate separated as soon 
as possible by filtering, its separation having been promoted 
bj^ a small addition of oxalic acid. The oxalate of lime ob¬ 
tained was made red hot, in order to destroy its acid, 
again dissolved in nitric acid; and the solution mixed with 
caustic ammonia freed from carbonic acid, gave a slight pre- 

* Giitting. Ge/ekrte Anzeigen. St. 158. October 1827. 

cipitate. 
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cipitate. This when made red-hot amounted to0*0024 uramme, 
and consisted of deutoxide of manganese, which reduced to 
oxide, according to the proportion of these two oxides as¬ 
sumed above, is equal to 0*0022 gramme of oxide of man¬ 
ganese. 

The reason of this small quantity of manganese yet being 
found, is the facility with which, on its being separated from so¬ 
lutions by means of chlorine, a small portion of it is redissolved, 
when the precipitate is left in contact with the fluid beyond 
the time necessary for its formation, during which a little mu¬ 
riatic acid may be produced. 

h. The nitric solution of lime was now, while boiling, mixed 
with caustic ammonia and carbonate of ammonia. The pre¬ 
cipitated carbonate of lime gave, after heating, 0*6064 gramme 
of pure caustic lime, which was completely soluble in greatly 
diluted nitric acid, and with little eifervescence. 

As in precipitating the lime with carbonate of ammonia, 
especially without a sufficient addition of caustic, ammo¬ 
nia, smdl quantities may easily be left suspended, and the 
carbonate of lime not being quite insoluble in the water used 
for washing it;—^the solution having been much boiled down, 
was again tested with oxalate of potash, and by means of it a 
little more oxalate of lime was precipitated, but which, when 
made red-hot, yielded only 0*0150 gramme of caustic lime. 
Consequently the entire quantity of pure lime separated amounts 
to 0-6064+0*0150 = 0*6214 gramme. 

i. Tn order to separate the magnesia from the solution 
(g), the former was acidulated with muriatic acid, concentrated 
by boiling, and mixed with phosphate of soda and caustic 
ammonia. At the expiration of about twenty-four hours the 
crystalline deposit was collected and heated: it weighed 1*1790 
gramme. 

After a second similar treatment, rendered necessary by the 
easy solubility of the substance Si a large quantity of water, 
even if the latter should be mixed with some caustic ammonia, 
which may perhaps itself promote the solubility by the access 
of carbonic acid from the atmosphere,—another precipitate was 
obtained weighing, after being heated, 0*0582 gramme. Con¬ 
sequently the whole of the phosphate of magnesia obtained 
amounts to 1*2372 gramme; in which, if 100 parts of this salt, 
heated, indicate 37 parts of magnesia**, 0*4577 gramme of 
the earth are contained. 


* Sec the above-mentioned Essay of M. Strom'eyer. 

2 Z2 


Conse- 
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Consequently, 2*503 grammes of the diopside of Fassa are 
composed of 

Silica. (^) 1*35811 j.ogQj wrarame 

(c) 0*0020j^‘^ S 

Lime. {h) 0*6214 

Magnesia.• • (0 . 0*4577 

Protoxide of iron .... (d) . 0*0629 

Oxide of manganese .. (/) 0*00251 f|.nnA *7 

(g) 0*0022 

Alumina. (e) 0*0050 




2*5118 grammes. 

Accordingly, 100 parts of this diopside contain, 

Oxygen. 


Silica. 

54*154 

27*07 j 

1 

Lime. 

24*740 

6*94 

L14-22 

Magnesia. 

18*222 

7*28 J 

1 

Protoxide of iron .... 

2*504 

0*54] 


Oxide of manganese . . 

0*183 

0*05 

0*68 

Alumina. 

0*195 

0*09] 



100*001 

If as the essential constituents of the diopside we take only 
silica, lime and magnesia, the composition of this mineral 
is to be expressed by two single bisilicates of lime and magnesia. 
But this expression presupposes 2*74 per cent more silica than 
the analysis has furnished; which difference, however, will be 
reduced by one per cent, if we assume in the magnesia 38*71 
per cent of oxygen; consequently assume in the quantity of 
magnesia found 7*05 parts of oxygen, instead of putting 20 as 
its equivalent, as we have done in conformity with Gmelin’s 
latest Handbuch der Chemie, whose statement of equivalents 
has been followed throughout in this calculation. 

If we wish yet to take into consideration, that, if the pro¬ 
portion of magnesia should t}e diminished by so much as was 
precipitated in the analysis (i), but the omission of which may 
have been assumed by chemists for the calculation of the cal¬ 
cined magnesia, the magnesia first obtained would then con¬ 
tain very nearly as much oxygen as the lime: we have ex¬ 
actly such quantities of the principal constituents of the diop¬ 
side, that the latter may be exactly expressed, in a chemical 
point of view, by the symbols, 

(CflO + 2Sf O) + (MgO + 2 S/ 0 ); 

aiid in a mineralogical one by 

CS»+ MS*. 


The 
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The compoution of the mussite indeed, according to Lau- 
gier*, differs, considerably from that of our diopside: we might, 
however, presume that this difference partly arises from the 
less perfect state of chemistry with respect to those substances 
in Laugier’s time. It is possible, too, that the same circum¬ 
stance has produced the smaller difference from the composi¬ 
tion of our mineral which appears in the analysis of the ma- 
lacolite or sahlite examined by Vauquelinf. 

Among the other existing analyses of minerals referred to 
pyroxene or augite, according to which other formations of 
augite-substance are proved, we must consider, with respect 
to the diopside of Fassa, several examinations made by Von 
TrolleWachtoeister Hisinger, Von Bpnsdorli and H. Rose. 
From the comparison of the results of these analyses enume¬ 
rated in the well-known treatise of Professor Rose, “ On the 
Pyroxene J,” with those of the analyses just-mentioned of Lau- 
gier and Vauquelin, and with those obtained by me on the 
composition of the diopside of Fassa, for which purpose I have 
prepared the following table; it seems that all the minerals 
thus examined, may be referred to the diopside, and their com¬ 
position expressed by the formula CS’+MS^ 





Mag¬ 

nesia. 

Oxide 

Ox. of 

Alu¬ 

mina. 

Loss 


Analyses. 

Silica. 

Lime. 

of 

Iron. 

Man. 

ganese. 

by 

Best 

Total. 

Z^»giVr.-~Mussite of Piedmont 

57-6 

16*5 

18-25 

6 with 




98-25 

Von TroUe Wachtmeitter. ■— 5 




ox. ma. 





White malacolite from the [ 
TafelTjStten,in Norway.., ) 

57*40 

23*10 

16-74 



0*43 

««• 

97*87 

IL Yellowish malaco- S 








lite from Langbanshyttui > 
in Warmland. ; 

55*32 

33*01 

16-99 

2*16 

1*59 

• • • 

• •• 

99-07 

Hisinger. —Malacolite from 1 









liiingbanshyttan in Warm- > 

54*18 

22*72 

17*81 

2*18 

1*45 



99*54 

land. ) 


t 







H. /hwe. — Greenish sahlite j 
from Sahla.i 

54*86 

23*57 

16-49 

4*44 

0*42 

0*21, 

• •• 

99*99 

Von Bonsdotf. — Perfectly ) 









white malacolite fromTam- > 
mare in Finland. ) 

54*83 

24-76 

18-55 

0*99 


0*28 

0*32 

99*73 

//. iZore.— White malacolite { 
fromOrrajerwi in Finland ) 

54*64 

24-94 

18-00 

1*08 



• •• 

100*66 

H. Wackenroder. — Diopside \ 
from Fassa in the Tyrol... ) 

54*154 

24-740 

18*222 

i 

0*198 

• •a 

100*001 

Vauquelin. — Malacolite or ^ 
sahlite.1 

53-00 

20-00 

1.0*00 


3-00 

• a« 

99-00 










• Ann. dtt Mut. d^Hul. Nat. tom. xi. p. 163. 

I Haiiy, Traite de Miticrakgie, 1st edit. vol. iv. p. 382, 

Schwciggcr's Journ.f. Chem, u, Phyt, Band xxxv. p, 86. &c. 
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LVI. Description of a Shell, exploding hy Pacussitm lohen 
trod upon. By LieiU.-Col. Miller, F.R.S.* 

T^HIS is a very simple contrivance, and will easily be un- 
derstood from the figure. A spring is attached to the 
upper part of the shell, which produces ignition by falling on 
a copper cap; and a support is placed under the spring, moving 
on a hinge, with a handle attached to the support; so that by 
treading on the handle, the support is withdrawn, the spring 
falls, and explosion follows. The sides of the shell must be 
of equal thickness, for the better splintering; and as an oval 
form will be the most convenient for fixing die spring. The 


following construction is given : 

Length of shell. 8 inches. 

Breadth of ditto . 5*5 

Depth of ditto . 5 

Length of chamber . 6 

Width of ditto. 3*5 

Height of ditto. 3 

Length of spring. 6 

Fall of ditto. 1 


Length of handle from 10 to 30. 

Vertical section of shell when cocked, taken lengthwise. 



Shells of this description, it is conceived, might be made to 
perfonn the duty of sentinels on many occasions, by giving 
nodce of the approach of an enemy, and presenting a con¬ 
siderable obstacle to his advance by their explosion. They 
might accordingly be used with advantage in the ditches of 

• Communicated by the Author. 

fortresses. 
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fortresses, before breaches, and to defend bridges and passes, 
wherever an enemy is likely to attempt a surprise. They 
might also be placed around field works likely to be at¬ 
tempted by assault. They would require to be sunk a little 
in the ground, so that the splinters of one might not derange 
those near to it, and covered lightly over to protect them from 
wet, and also to conceal their position from an enemy. 

This principle might also be applied to the firing of artil¬ 
lery by percussion; more particularly at sea, where the roll of 
the vessel presents so great an obstacle to accuracy of fire. In 
that case, the vent of the gun would require to be placed a 
little on one side, to be clear of the line of sight, and a hole 
drilled through the spring opposite the vent, to allow the flash 
from it to escape. The support of the spring would, of course, 
be pulled away by a string, so that the man who laid the gun 
might also fire it. 


LVII. Account of the Iron Mine at Haytor^ in Devonshire. By 

J. T. Kingston, Esq. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

A MINERAL production discovered at the Haytor Iron 
Mine having formed the subject of two or three papers 
in your valuable Journal*^, you may perhaps consider a de¬ 
scription of the mine itself not unworthy of occupying a page 
or two of your next Number; especially as it is, at least to 
the best of my knowledge, the only one of the kind hitherto 
discovered in this island, and as such, of some importance in 
a geological as well as in an ceconomical point of viewf. 

The lode, to the depth at present explored, is a very regu¬ 
larly stratified one, of oxidulated iron ore and argillaceous 
schist, in alternate beds; and is situated on the edge of the 
granite district, near the base of the Haytor rocks. The hill, 
on the brow of which, near the centre, it crops out, is imme¬ 
diately incumbent on the granite; its principal slope is gra¬ 
dual and towards the East, the sides having a more precipi¬ 
tous descent to the North and South. It consists chiefly of 
micaceous passing into clay schist, and of trap:!; (provincially 

* See Phil. Mag. and Annals, N.S. vcl. i. p. 38,40,43. 

f Some particulars of the vein of ore worked in this mine, will be found 
in Mr. W. Phillips’s paper on Haytorite, which is the first of the communi¬ 
cations just referred-to.— -Edit. 

J Mr. W. Phillips, we observe, has stated that this substance appears to 
be siliceous schist.— Edit. 

termed 
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,termed Ironstone) of a compact basalt ic texture, and great spe¬ 
cific gravity; and mostly contaming a proportion ot iron-ore, 
which occasionally runs in distinct threads and patches through 
small portions of it. The lode occurs in the clay schist, and 
the direction of its strata is nearly North-west and South¬ 
east, underlying to the North-east at an angle of 22° or 23° 
only for the first few feet from the surface; but below this the 
dip is very regular at an angle of 45°. It happens to be si¬ 
tuated in two distinct estates, which a road, intersecting the 
lode near the centre, divides; and having hitherto been worked 
separately, a complete wall from the surface to the depth ex¬ 
plored, has been left, of which the following is an accurate 
section and measurement; the measurement is taken at the 
depth indicated by the dotted line, which is also the direction 
of the level driven from the back of the lode. 







Thickness of Beds. 

1 No. 

Ore. 

Schist. 


1ft. Qin. 




Qft. 6i"' 


1 3 




1 3 

5 

1 3 


6 


2 0 


0 6 




2 6 


8 0 




3 6 

11 

2 0 


12 


1 3 

IS 

0 6 


14 


1 0 

15 

1 6 



16 feet ore. 

12 feet schist. 

28 feet whole width of lode. 
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By this it will be seen, that the central bed is of iron-ore, 
and considerably the largest; whilst the other alternating beds 
of schist and ore are disposed above and below it in a tole¬ 
rably regular relalivo proportion. The schist having a ten¬ 
dency to contract in width, as the depth increases, and the ore 
to approximate each way towards the central bed, into which, 
the obvious probability is, that the otlier beds, at a greater 
depth, run; but whether this is the case, or whether, if they 
do so, the central bed is proportionally increased, must of 
course remain uncertain, until a level is driven, which I un¬ 
derstand it is proposed to drive from the northern ravine, and 
which would cut the lode at about 150 feet perpendicularly 
below the surface. Permanent springs rise at the depth of a few 
feet, the water from which is carried off by a syphon bent over 
the northern slope of the hill. A level driven from the back of 
the lode, at the depth of about 20 feet from the surface, through 
schist, in a south-west direction, intersected, about 30 feet from 
its commencement, another small bed of ore, about 3^ feet in 
width, in. which a .large proportion of iron-pyrites is dissemi¬ 
nated, the dip being the same as that of the pnncipal lode, with 
which, however, it does not seem to be connected; the latter 
being included in a well^rdefined manner, within the limits 
pointed out by the above section, from which the width will 
be seen to be about 28 feet. The length, of coursej is not ca¬ 
pable of being so acciurately defined: from the part where the 
section was taken on the western side, the traces are observe-’ 
ble on to the granite, a distance of 230 yards, which they do 
not enter, but are conformable along its edge for some distance 
in a northerly direction; and on the eastern or lower side, 
it has been traced for the distance of 250 yards, down to a 
compact stratum of trap*, blended with garnet and actinolite, 
against which the traces appear to have been hove in a zigzag 
curved manner, and to dip under it. The length however of 
the beds containing ore of a quality available for smelting, does 
not (at least to the depth at present excavated) exceed 150 
yards. 

The surface along the whole line of the lode, as well as on 
each side of it, is apparently regular and undisturbed, and con¬ 
sists of a loose head of flat schistose stones and fragments, 
and the earthy mould arising from their decomposition, to the 
depth, of five or six feet. In this head, at either end, along the 
line of the lode, bunches of manganese contaminated by iron 
occur. Near the central part of the lode an old sinking was 
discovered to the depth of 42 feet on one single bed of the 

* See former note on this substance—-E dit. 
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ore. There remain no records in tlie neighbourhood, as to 
when or for what purpose this excavation was made; but the 
probability is, that it was mistaken for tin, old stream-works 
for obtaining which abound in the neighbourhood. Only a 
small portion (if any) appears to have been carried off; as the 
chief part was left in heaps, and strewed on the surface to the 
extent of two or three acres immediately round, and which in 
fact led to the discovery of the mine, and remained unaccounted 
for some time after. 

The chief part of the ore is of a compact texture, but por¬ 
tions of it, especially on approaching the surface, are coarsely 
granular; more or less perfectly formed crystals, loosely ag¬ 
gregated, are also frequent. The per-centage of iron it con¬ 
tains varies from 40 to 70 (the average probably of what has 
hitherto been worked yielding in the large way about 50); some 
of the richer specimens are actively magnetic; when pulve¬ 
rized, the ore is brownish black, and passively magnetic. It 
occurs also mixed with sulphur and with arsenic, in coarsely 
granular masses. Spalhose carbonate of iron and also iron- 
pyrites are met with; the latter, either in decomposing granular 
concretions, radiated, in more or less perfect cubic crystals, 
and in small spangles disseminated through the coarser gra¬ 
nular ore. Copper-pyrites and arsenical pyrites also occur, 
the former very sparingly. 

The other mineral specimens discovered in the faults and 
cavities of the lode, and in the loose head immediately above 
it, having excited considerable local attention, 1 shall (with 
your permission) give as complete an enumeration of them as 
1 am able, though a minute and lengthy description would be 
equally tedious and unnecessary; as they are chiefly aqueous 
depositions of siliceous and aluminous matter, coloured by the 
oxides of iron and manganese, and do not essentially differ from 
other formations of the same kind of frequent occurrence in other 
mining districts; for as to the statement, that precious gems, 
&c. had been discovered there, that being now admitted to 
have originated in a mistake, no further notice need be taken 
of it. 

Quarts —Occurs in a granular form, in corroded amorphous 
masses, in thin plates crossing each other at right angles (cel¬ 
lular quartz), stalactitic and crystallized. The crystals are all 
secondary, and mostly hexagonal prisms, terminated by an' 
hexagonal pyramid; the faces generally unequal. In some 
the pyramid is nearly triangular, the alternate angles being 
deeply replaced by planes. In some the edges, either of the 
prism, or pyraqji^, or both,, are bevelled; occasionally veiy 
r^lar prisms, terojinated Jjy a pyramid at each end, are met 
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with, and in ^ome specimens the prism is so shortened that 
the pyramids appear to be nearly joined base to base. Co¬ 
lumnar hexagonal prisms of opaque quartz are of frequent 
occurrence, forming the nucleus, round which the other cry¬ 
stals are often clustered, or stalactitic chalcedony deposited. 
Of the transparent crystals, some are colourless; of the rest, 
the colours are ferruginous (this most common), clear topaz 
yellow, dark red passing into black; smoky brown (cairngorm); 
various shades of purple, violet, or rose-pink (amethystine 
quartz), and bright ruby red: these last are minute and very 
perfectly formed crystals, lining cellular quartz. The finest 
specimens of the amethystine quartz occur (very sparingly) in 
geodes, in the loose head; the rest are found clustered in 
rounded, reniform, or radiated masses, lining cavities, and in¬ 
vesting and invested by chalcedony. 

Flint —In amorphous masses, and passing into chalcedony, 
&c.; the colours mostly ferruginous, or brownish black. 

Chalcedony —Passing into and also investing crystallized 
quartz; stalactitic (this occasionally incloses distinct globules 
of water), mamillated, botryoidal, and lenticular. The prevail¬ 
ing colours, various shades of ferruginous brown passing al¬ 
most into black; but occasionally, specimens are met with of 
clear yellow; pure milk-white, passing into pearly and trans¬ 
lucent white; cmruleau, passing into peach-colour, and light 
gray; and fine plum-colour (the last from a bunch of manga¬ 
nese). Frequently two or three successive coatings, some¬ 
times of the same, sometimes of distinct colours, invest each 
other, between each of which a thin lining of clay is often in¬ 
terposed ; some of the white and cmrulean varieties are hydro- 
phanous; others have a very delicate coating of aluminous 
matter, which causes their colour to deepen considerably on 
the application of moisture. Pseudo-morphous crystals of this 
substance also occur, formed within cavities from which other 
crystallized substances have been by some natural cause, (pro¬ 
bably solution,) removed. Irregular masses of siliceous mat¬ 
ter that have obviously invested,either wholly or partially, cry¬ 
stals of iron-ore. Iron-pyrites, quartz or garnet, are of frequent 
occurrence. I have specimens of the substance in moulds of 
this kind, and conceive that much of (if not all) the Haytorlte 
(as those crystals have been named) is referable to some of the 
different forms of the above substances, and is chalcedonic 
matter filling the said cavities by stalagmitiC depoation \ somd 
of the faces of the crystals are very splendelut, other's rough; 
in some of the crystals all are rough: tHe* fracture is diifiirent 
from that of a true crystal, nor have I evet toceeeded in ob¬ 
taining a regular cleavage; the crystals aye of variods siics; 
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ihi sides of the planes in some exceeding an indi, in others 
scarcely l-8th of an inch. They are mostly found in a matrix 
of ferruginous clay, in juxta-position with massive chalcedony, 
quartz, and specular iron. 

^CTMi-opa^—Mostly in irregularly rounded nodules, invested 
by indurated clay (lithoniarga). The colours, various shades 
of blue, green, or yellow, occasionally all passing into each 
other in the same specimen, or forming distinct stripes. It 
also frequently alternates in stripes with the indurated clay. 

Garnet —Massive, blended with actinolite, &c. in the lode^ 
and especially at the eastern end; and crystallized, mostly in 
rhomboidal dodecahedrons, and their modifications. The co¬ 
lours, various shades of yellowish or reddish brown, passing 
into black minute crystals, occur (rarely) on the surface of the 
ore under glassy actinolite. Most of the crystals are coarse, 
and of inferior size. 

Actinolite —Intimately blendetl with the ore, in amorphous 
masses, and in distinctly radiated clusters, the radii from l-8th 
of an inch to an inch in length: the colours varying from a 
light to a very dark green. A thin variety, with a vitreous 
lustre, occurs sparingly on the surface of the ore. Actinolite 
is very abundant, and gives a greenish hue to a large portion 
of the ore. It is most prevalent in the upper and under beds, 
and seems to increase with the depth. 

Some fine cabinet-specimens of all the above species have 
been found; an interesting series of which (the most complete 
I believe that has been formed) is in the possession of Shirley 
Woolmer, Esq. of Exeter. 

The ore, when melted, produces iron of a very tough and 
superior description, as I have myself proved by some experi¬ 
ments. It is also stated, on good authority, to be capable of 
conversion into excellent steel; but the purpose to which it 
has hitherto been applied is that of mixing with the argillaceous 
ironstone of the Welch coal-measures, to improve its quality; 
for which, I understand, it is preferable to the hematitic ores 
of Lancashire; and this, I should suppose, will be the pur¬ 
pose that it will ultimately be found most practically available 
for; as its distance from proper fuel (the Bovey coal, situated 
within three or four miles of it, from some late experiments 
that have been made, giving very little hope of being efficient 
for the purpose of smelting, and the Dartmoor peat being at 
too great a distance) would probably be- an efibctual obstacle 
to the erection of any works in the neighbouibood, even sup¬ 
posing a less limited quanti^ of ore to exisV than at present 
appears to be the case. But this is a part of the subject on 
which 1 am incompetent to treat, and it is besides foreign to the 

object 
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object of this pommunicatioDy which is to illustrate a small 
portion of a district, that in the circle ofa few miles (taking the 
large clay* deposit of Bovey-heath as a centre) is perhaps, in a 
geological point of view, one of the most interesting districts in 
the kingdom. And I propose (in conjunction with J. G. Croker, 
Esq. of Bovey Tracey, who has for many years paid great 
local attention to the subject), if consistent witli the plan of 
your Journal, to make it the medium of two or three commu¬ 
nications (accompanied by sections, &c.), pointing out carefully 
the diifereut strata, their extent and junction, and the lodes, 
as far as explored, that occur in them. To this gentleman, as 
well as to Mr. Petherick the superintendent of the iron-mine, 
1 am indebted for much valuable assistance in drawing up the 
present paper. I remain. Gentlemen, 

Your most obedient servant, 

Ilsington, Devon, April 9,1828. J, T. KINGSTON. 


LVIII. Accmint of a new Method of mounting Thermometers. 

By Mr. W. Mageough. 

To the Editors of the Philosophical Magazine and Annals. 
Gentlemen, 

'T^HE following is an account of a method of mounting the 
thermometer-tube, in order to make it applicable to pur¬ 
poses for which, as dtted-up at present, it could not be used. 

This method has not, that 1 know of, been hitherto prac¬ 
tised in making thermometers; but about two years since, the 
same principle was successfully applied to barometers. 

Mounted in this manner, the tube may^ be made of earthen¬ 
ware or metal, as well as of glass; it may contain metals or 
other substances which will expand by heat; and by a little 
management be introduced intt^ and made to indicate degrees 
of temperature, that would speedily destroy thermometers of 
the ordinary construction. The present account relates only 
to tubes of glass, such as are generally used for making ther¬ 
mometers, without any other condition, than that the size be 
adapted to the purpose proposed to be effected by the instru¬ 
ment If large enough, it will move with sufficient force to ^ve 
notice when the apartment where it is placed attains a given 
temperature, by touching a light lever connected with the so«t 
of alarum-machinery often put into the cjieapest clocks. Or, a 
prepared paper maybe made to pass over a hair-pencil, charged 
with a liquid not liable to dry or freeze, which pencil, by means 
of a simple addition to the hour-movement of a common clock, 

will 
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will trace on the paper all the changes in temperature occur¬ 
ring through twelve or twenty-four hours. 

But, where nothing more is required, the highest and lowest 
degrees of temperature happening in a given time may be 
registered by the assistance of a couple ot fine slips of light 
wood, or two bristles, poised on axles, the ends beit^ brought 
over the circular scale so as to come in contact wiUi a catch 
fixed on the tube. 

Let AB, fig. 1. represent a thermometer tube, containing 
the mercury, and being marked at the boiling and freezing 



points. Such tubes are easily obtained at the opticians. Let 
C be the centre of gravity when Uie mercury is at the freezing, 
and c the centre of gravity when it is raised to the boiling- 
point; S is Uie place of an axle fixed across the tube, and 
resting in two hooks or rings, one of which is represented in 
the figure at the termination of the wire PS. Suppose the 
point S to be in a perpendicular to the axis of the tube, erected 
at.the point c\ then it is clear that when the mercury rises to 
the boiling-mark, the centre of gravity moves into c, this point 
will therefore get into the perpendicular to the horizon under 
S, and put the tube AB into the horizontal positimi, as shown 
in .the %ure. Again, when the mercury sinks to the freezing- 
mark, the centre of gravity coming into C will cause that point 
to get into the perpendicular under S, and put the tube into 
the position A'B^ the arch A A' through which the end of the 

tube 
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tube has moved, measuring an angle equal to 90^ less by the 
angle tCS. ' ' 

If the arch AS and the tube be ^aduated, the correspond¬ 
ing divisions are easily noted as the mercury rises or sinks, 
and the divisions can be marked on the former at leisure. 

Because in the tubes commonly to be obtained, the distance 
cS, of the point of suspension above the axis of the tube, must 
be very small, the adjustment is rendered comparatively easy, 
by making the axle of a piece of thin steel wire bent in the 
form of fig. 2, the inner part of the curve being as nearly as 

Fig. 2. 


possible half the circumference of the tube; the curve being 
underneath, the axle is fastened to the tube by a thread wound 
four or five times round both, and they may be secured from 
slipping by a drop or two of varnish. Now it is evident that 
by increasing or diminishing the distance between the points 
of support or bearing hooks, the centre of gravity c will be 
more or less sunk below the points of suspension S, and the 
distance c S will be obtained without the trouble of filing. A 
knife-edge is however undoubtedly preferable to the wire. 

To find the centres of gravity on the tube, it is only neces¬ 
sary to sling it in a horizontal position, by means of a thread 
fastened to it at eacli end, and put over a pin: then a plumb- 
line, hung from the same pin, will cross the tube at the centre 
of gravity, the place of which should be marked on the glass 
by a file or diamond. The arch VPV' may be of pasteboard, 
wood, or metal, and should be attached to the wires SP. At 
P is a loop or ring by which the instrument is suspended. 

If the figure of the tube be altered, and the bulb contain 
spirits of wine in the upper part and mercury in the lower, it 
is evident the distance between the centres of gravity at any 
two temperatures, and consequently the power of the instru¬ 
ment, will be much increased. The shading in the subjoined 
figure shows the portion of the bulb and tube to be occupied 
by the quicksilver when the temperature is low. 



It may be added that thermometers of this construction might 
perhaps advantageously accompany w'heel-barometers in large 
apartments or h^. 1 am, .Gentlemeni .&c. 

F®b..^,i888. .,W, Maoeouqh^ 

LIX. Vo- 
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LIX. Notices respecting New Books. 

Part I. ^ a Descriptive Catalogue of the Le^idopterous Insects cooh 
iainea in the Museum of the Honourable Eastdndia Company ^ It- 
iustrated bp Coloured Figures of New Species and of we meta~ 
morphosis Indian Lepidoptera, with Introductory Observations 
on a General Arrangement of this Order of Insects.—By Thomas 
Hobsfield, M.D. F.R.S. L.S. & G.S. Member of the Roped- 
Asiatic^ and Zoological Societies of London^ and of the Imperial 
Academy Naturae Curiosorum; Corresponding Member of the 
Academy <f Natural Sciences of Philadelphia^ and of the Histo¬ 
rical Society (f Pennsylvania^ ^c. To be completed in Six Parts. 

T he subjects which this work will bring before the public are 
arranged in the Museum of the Honourable East-India Com¬ 
pany. They consist principally of a general series of Lepidopte- 
rous insects from the island of Java, accompanied by an exten¬ 
sive set of drawings representing their metamorphosis, the history 
of which is detailed in the Introduction. To this will be added 
various subjects contained chiefly in a collection of insects from 
Cevlon, presented by M. Jionville, and in a smaller miscellaneous 
collection from continental India, presented by Claude Russell, 
Esq., the brother of Dr. Patrick Russell. It is likewise the author^s 
intention to include such additions as may be made from time to 
time to the Museum during the progress of his work, from the ter¬ 
ritories of the Honourable Company in the Eastern World. 

- The work will be published in royal quarto, and will consist of 
six parts, each containing about eighty pages of letter-press; the 
distribution of the subjects being the following: 

Part I. Introduction : detailing the outline of a general 
arrangement of Lepidopterous insects according to their 
metamorphosis. Description of the First Tribe, or of the Le- 
PIDOPTERA Diurna. Stirps the^rs^, with Vermiform 
Larvas. Genera Polyommatus and Lycama. 

Part II. Conclusion of the Vermiform Stirps. Second Stirps 
of Lepidoptera Diurna with Chilognathiform or Iuli. 
FORM Larvje. Third Stirps with Ciiilopodiform or 
SCOLOFENDRIFORM Larv^e. Fourth Stirps with Thysa- 
NURIFORM LarVJE. . 

Part III. Fifth Stirps of Lepidoptera Diurna, with Anoplu- 

RiFORM Larv^. 

Second Tribe of Lepidoptera or Sphingida. 
Part IV. Third Tribe or Bombycioab. 

Part V. Fourth Tribe or Noctuida:. 

Part VI. Fifth Tribe or Phalanidab. . 

Each part will be illustrated by four plates consisting of highly 
finished engravings by artists of eminence. Three of these will be 
coloured with accuracy and elegance; the fourth, more elaborate 
as an engraving, will be given plain. 

The first plate is devoted to the illustration of near spedes^ and 
sueh ittbjeets will be preferred as are typical of the groups defined 
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in the progress of the work: they mil be arranged, as far as pos¬ 
sible, according to their affinities. For the second plate, those sub¬ 
jects will be chiefly selected which form types of genera ; and they 
will, in most cases, be accompanied by dissections. On the third 
and fourth plates the history of the metnmorphosis will be eluci¬ 
dated, and they will likewise contain additional generic illustra¬ 
tions and dissections. 

As to the plan of the descriptive part, a very concise outline can 
only be given in this place. The arrangement proposed to be fol¬ 
lowed, and the constitution of the higher divisions, namely of tribes 
and stirpes^ are explained in the Introduction. These are defined 
from a review of the whple order: but the sections indicated either 
in the stirpes or in the genera are provisional only, as they are re¬ 
gulated by the extent of the collection. A detailed generic cha¬ 
racter is given in the Latin language; this is followed immediately 
by a somewhat amplified description in English. Every species is 
distinguished by the generic and specific name at length. I'bis is 
followed by a Latin description, in technical language, intended to 
exhibit a concise but accurate delineation, sufficiently minute to 
afford the means of precise discrimination from all other species. 
In the English description of new species the object is to give a 
full history of the external character in all its details. It is not 
consistent with Dr. Horsfield’s present plan to give specific cha¬ 
racters according to the Linnaean models: these belong, in his opi¬ 
nion, to works in which a general comparison of species contained 
in extensive collections, enables the writer to define the characters 
with a precision and confidence which cannot be obtained in the 
examination of a merely local collection. 

The detailed specific descriptions will be followed, in most cases, 
by. a series of miscellaneous observations. In these it is theau- 
tnor’s chief object to illustrate the history of those individuals 
which he has traced through their various stages of existence, and 
of which the collection contains representations in their larva and 
pupa states. The arrangement projected for this work being 
founded primarily on the metamorphosis of the insects of this 
order, this part of the subject will be found to have an important 
bearing on the whole. These observations will also affi>rd the ne¬ 
cessary explanations of the figures contained in the third and 
fourth plates, and they will lead to the detail of the remarks made 
on the food of the larvse, the season of tlie year when found, their 
abundance or scarcity, and to such other peculiarities as may have 
been noticed in Java. Under this head, he will also give an ac¬ 
count of the-state of the collection regarding the materials from 
which the descriptions have been made, with the view to illustrate 
many doubtful or imperfectly known species. The public or private 
collections in the British metropolis, in which the epecies described 
may have been observed, will also be indicated; and finally their 
range through other parts of India: and in the whole of these mis¬ 
cellaneous observations, as well as in the -generic and spe^c de- 
New Series, Vol. 3. No. 17. May 1828, 3 B scriptions, 
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scriptioDs, a principal object will be to render the work generally 
useml and interesting to the British naturalist. 

The parts will follow each other with every degree of expedition 
consistent with the preservation of the style of publication in which 
the work has been commenced. Those preparatory arrangements 
which are inseparable from every undertaking of this nature have 
in some measure retarded the first part, but the publishers are en¬ 
abled to engage, with every prospect of success, a regular conti¬ 
nuation of the work: accordingly they announce the appearance of 
the second part early in July next, of the third, at the commence¬ 
ment of the ensuing year, and of the remaining parts at intervals 
of six months. According to this plan, the whole will be completed 
within three years from the commencement. 

Lepidoptera Britannica ; sistens Digeslmicm nomm Insectorum Le- 
pidopterorum quie in Magna Britannia reperiunlur, lanmruin pa- 
bulo, temporeque pascendi; expansione alarum ; mensibusque vo- 
landi; synonymis atque lock obser^jalionibusque varik. Autore 
A. II. Haworth, Linn. Soc. Loud. Hoc., S^c. S^c. 

We congratulate the admirers of British Entomology on the long 
expected appearance of Part IV. of Mr. Haworth’s Lepidoptera 
Britannica, which is at last completed. 

Tliis comprehensive and valuable work consists of 609 closely 
printed octavo pages, and 36 of i^rcface, and has been divided into 
four parts; to the first of which was appended above 5J00 similar 
pages, called Mkccltanca Natnralin. 

Complete new-wrought descriptions and synonymies of all the 
known British Lepidoptera arc given throughout in Latin; together 
with occasional observations in English, respecting their pecu¬ 
liarities, size, food, times and places of appearance, &c. 

The First Part, which was published by the author in 1803, con¬ 
tains the PapUionida;, Sphingidee, and Bombyckla. After this, the 
work languished for want of encouragement, till the beginning of 
1809, when the Second Part was published. It contains the He- 
piali, Liihosice, Falcarice, Noctuada, Phalcenadcc, &c. 

The Third Part appeared in 1811. It contains the Pyrnlidm, 
Toriricidte, &c. And the Fourth Part, which has just been pub¬ 
lished, completes the arduous and useful undertaking of its inde¬ 
fatigable author. It contains the Tineader, &c.; and concludes the 
work with a complete Index of all the genera and species of Lepi¬ 
doptera described; about 1460 in number. 

LX. Proceedings of Learned Societies. 
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Feb.21 & 28.— Tl EAD An account of the accident to the packet- 
■Tl. ship the New York, from lightning. By T. 
Stewart Traill, M.D. of Liverpool. Communicated by Henry 
Brougham, Esq. M.P. F.R.S. 

Tlie 
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The ship which met with thfe accident of which the effects are 
tlie subject of this cdmmunication, was the American packet the 
New York, of 526 tons, commanded by Captain Bonnet. She 
sailed from New York for Liverpool, on the 16th of last April; and 
on the morning of the 19th was struck by lightning, which shattered 
the main royal mast, and gliding down the iron chain main-top-sail 
tie, burst the iron bands on the main-mast head. It was thence 
conducted by the iron main-top-sail sheets, to the iron work of 
the pumps. It then entered between decks, demolishing the bulk¬ 
heads that formed the store-room, in its way to a small leaden cis¬ 
tern : whence it was conducted, by a leaden pipe, through the star¬ 
board side of the sl)ip, where it started three five-inch planks, ten 
feet in length, at tlie lower part of the bends. Many other parts of 
the ship, not in the direct line of its passage, were also shattered, 
apparently from the effects of a lateral explosion; several doors 
and partitions were thrown down, a large mirror in the cabin was 
shivered into small fragments, and a piano-forte was thrown down, 
its top blown off and broken in pieces. The loudness of the ex¬ 
plosion was appalling and spread universal consternation. A sul¬ 
phureous smoke, which had issued with a bluish flame from the 
hatches, filled the cabins; and at first inspired alarm, lest the cargo 
in the hold, consisting chiefly of cotton and turpentine, had taken 
fire; but on clearing the main hatch, it was s(»oii ascertained that 
no danger from fire existed. The ship however had sprung a leak 
which made four inches of water every hour, but which on washing 
the pumps was found to be under command, and would not prevent 
her proceeding on her voyage to England. 

When the first terror created hy tlie accident had somewhat sub¬ 
sided, it was found that none of the pa-'-tengers or crew had sus- 
taini'd any injury. The chief mate was sleeping in the birth op¬ 
posite to the main hatch, near the spot where the lightning entered 
the store-room, the lock of which was forcibly driven into his cabin: 
but he was not himself afiected by the shock, and a quantity of 
gunpowder which was kept under his bed was fortunately not ig¬ 
nited by the lightning. An ewer and a basin placed on a stand over a 
child’s bed were thrown down by the explosion, but the child had 
escapad unhurt. A remarkable ciFcct was however produced on an 
elderly gentleman, who for the last five years had not been able to 
walkhalf-a-milcatatime: terrified by the crash, he forgot his debi¬ 
lity, and springing from his bed, rushed on deck with singular quick¬ 
ness and agility. He has retained, ever since the event, the power 
over the muscles of his limbs, derived from this sudden emotiou. 

The threatening aspect of the heavens, the appearance of numer¬ 
ous water-spouts on the surface of the sea, and other electrical in¬ 
dications, gave rise to apprehensions of further danger, and induced 
the captain to put up the conductor with which he was provided* 
but which had not been previously applied. It was made of iron 
links eighteen inches long, connected by iron rings one inch in dia¬ 
meter; and was furnished at the top with an iron rod four feet long 
and half an inch in diameter, tapering to a fine point. This rod was 
fixed so as to rise three feet above the main royal mast head; and 
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the chain wai made to descend along the badc-stay, and baionr was 
kept at a distance of ten feet from the starboard bulwarks by a light 
wooden outrigger, or spar. Its whole length was 145 feet, of 
which about nine feet of its lower part descended into the sea. 
The wisdom of adopting this precaution was soon apparent, for in 
the course of the same morning the ship was struck by a second 
explosion, which is stated by the unanimous testimony of all on 
board to have far exceeded in violence the first. It melted a great 

f jart of the conductor, producing a vivid combustion of many of the 
inks, which burned like so many tapers; and descending into the 
sea, darted off to a considerable distance along the surface of the 
waves. The resistance to its passage was so great as to cause the 
ship to recoil with a sudden and violent shock, so as to throw down 
several of the crew. The melted iron of the conductor fell in large 
drops on the deck, which although already strewed with hailstones 
that had previously fallen, intermixed with rain, was set fire to in 
many places by the ignited metal. No damage, however, was done 
to the masts or rigging, not the least injury to any of the crew, with 
the exception of a carpenter, who being at work with an iron auger 
in his hand, received a smart shock through the wrists, which oc¬ 
casioned a livid tumour which was still visible six weeks after the ac¬ 
cident. 

Soon after the arrival of the vessel in Liverpool, she was docked 
in order to ascertain what damage she had sustained. Some of her 
planks were found to have started, but her timbers were uninjured. 
Every instrument made of steel,—such as the carpenter’s tools, and 
the knives and forks; and also those made of soft iron, even to the 
very nails in every part of the ship,—had been rendered permanently 
magnetic. All the watches and chronometers were either stopped 
or rendered useless, by the magnetism imparted to the balance- 
wheels and other parts of their works that were made of steel. Con¬ 
trary to what usually happens from shocks of artificial electricity, 
the lightning had given a strong northern polarity to the upper part 
of the conductor. Many parts of the iron-work indeed had ac¬ 
quired the magnetism corresponding to their position with respect 
to the magnetic direction; but in others no relation of this kind 
could be traced. Great changes were produced on the magpetism 
of the compass needles, in many of which were formed several 
sets of poles, and their indications could therefore no longer be 
relied on. ® 

The circumstances attending the accident which is the subject of 
this paper, are considered by the author as strongly confirming the 
value of conductors to ships in obviating the destructive effects of 
lightning. From the inquiries he has made, he is led to the belief 
that injuries from lightning at sea are much more frequent than is 
^enerally^ imagined. One source of increased danger of late years 
18 to be found in the greater proportion of metal, and particularly 
of iron, which is employed in the rigging; more especially as the 
meiallic masses are there nearly insulated, or connected only by 
verv imperfect conductors. In the instance before us, it is in the 
highest degree probable, that if the New York had been without 
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the protection of the conductor, she must inevitably have been de¬ 
stroyed by the second tremendous explosion, which, thus guarded, 
she sustained without the slightest injury. The author remarks 
that copper is a better material for such a conductor than iron, from 
its being less liable either to fusion or corrosion: and also that a 
rod is, from its continuity, a better form of conductor than a chain. 
In the case of ships, however, the greater convenience of a chain, 
arising from its flexibility, will generally insure it the preference. 
The autW recommends, that, instead of carrying t\(e conductor 
through the decks to the keel, as suggested by Mr. Harris, the 
lower end of the chain should be kept at a distance from the sides 
of the ship, by means of a light outrigger, or spar, as was done in 
the New York. 

March 20.—Read a paper On the Phenomena of .Volcanoes; by 
Sir H. Davy, Bart. F.R.S. 

In a paper on the decomposition of the earths, published in the 
Phil. Trans, for 1812, the author offered it as a conjecture, that tlie 
metals of the alkalies and earths might exist in the interior of the 
globe; and on being exposed to the action of air and water, give 
rise to volcanic fires, and to the production of lavas, by the slow 
cooling of which basaltic and other crystalline rocks might subse¬ 
quently be formed. Vesuvius, from local circumstances, presents 
peculiar advantages for investigating the truth of this hypothesis; 
and of these the author availed himself during his residence at 
Naples, in the months of December 1819, and of January and Fe¬ 
bruary 1820. A small eruption had taken place a few days before 
he visited the mountain, and a stream of lava was then flowing with 
considerable activity from an aperture in the mountain a little below 
the crater, which was throwing up showers of red-hot stones every 
two or three minutes. On its issuing from the mountain,, it was 
perfectly fluid, and nearly white hot: its surface appeared to be in 
violent agitation from the bursting of numerous bubbles, which 
emitted clouds of white smoke. There was no appearance of vivid 
ignition in the lava when it was raised and poured out by an iron 
ladle. A portion was thrown into a glass bottle, which was then 
closed with a ground stopper, and, on examining the air in the 
bottle some time afterwards, it was found not to have lost any of 
its oxygen; Nitre thrown upon the surface of the lava did not 
produce such an increase of ignition as would have attended the 
presence of combustible matter. The gas disengaged from the lava 
proved on examination, to be common air. 

When the white vapours were condensed on a cold tin plate, the 
deposit was found to consist of very pure common salt; and the 
vapours themselves contained nine p^r cent of oxygen, the rest 
being azote, without any notable proportion of carbonic acid or 
sulphureous acid gases; although the fumes of the latter of these 
gases were exceedingly pungent in the smoke from the crater of 
the volcano. On another occasion, the author examined the saline 
incrustations in the rocks near the ancient bocca of Vesuvius; and 
found them to consist principally of common salt, with some chlo¬ 
ride of iron, a little sulphate of soda, and a still smaller quantity of 
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sulphate or muriate of potassa, with a minute portion of oxide of 
copper. In one instance, in which the crystals liad a purplish tint, a 
trace of muriate of cobalt was detected. From the observations 
made by the author at different periods, he concludes that the dense 
white smoke which rose in immense columns from the stream of 
lava, and which reflected the morning and evening light of the 
purest tints of red and orange^ was produced by the salts which 
were sublimed with the steam. It presented a striking contrast to 
the black sjpoke arising from the crater, which was loaded with 
earthy particles, and which in the night was highly luminous at 
the moment of the explosion The pliamomcna observed by the 
author afford a sufficient refutation of all the ancient hypotheses, in 
wliich volcanic flres were ascribed to such chemical causes as the 
combustion of mineral coal, or the action of sulphur upon iron ; 
and are perfectly consistent with the supposition of their depending 
upon the oxidation of the metals of the earths upon an extensive 
scale, in immense subterranean cavities, to which water or atmo¬ 
spheric air may occasionally have access. The subterranean thun¬ 
der heard at great distances under Vesuvius, prior to an eruption, 
indieates the vast extent of these cavities ; and the existence of a 
subterranean communication between the Solfatarra and Vesuvius, 
is established by the fact that whenever the latter is in an active 
state, the former is comparatively tranquil. In confirmation of 
these views, the author remarks, tiiat almost all the volcanoes of 
considerable magnitude in the old world, arc in the vicinity of the 
sea: and in those where the sea is more distant, as in the volcanoes 
of South America, the water may be supplied from great subter¬ 
ranean lakes; for Humboldt states that some of them throw up 
quantities of fish. 'I'he author acknowledges, however, that the 
hypothesis of the nucleus of the globe being composed of matter 
liquefied by heat, offers a still more simple solution of the pliaeno- 
meiia of volcanic fires. 


LTNNiEAN SOCIETY. 

April 1.—Lord Stanley in the chair. 

His Lordship opened the meeting of the Society by adverting, 
with much feeling, to the great loss which had been sustained by the 
country and by the world, and more especially by the Society, in 
the death of its illustrious and beloved President Sir James Edward 
Smith, w'ho from its first establishment, in which he had taken an 
active part, hud been called upon to preside over it by the annual and 
unanimous votes of its members, and had greatly contributed to 
place the Society in the distinguished rank which it had attained, by 
his great talents, indefatigable industry, sound judgement, and en¬ 
larged views as a naturalist;—by the high estimation in which he had 
long been held by men of science all over the world; by the excel¬ 
lence of those valuable and accurate works in which he had done so 
much to promote and improve the study of natural history; and espe¬ 
cially by the qualities of his heart, mind, and temper, for which his 
memory would long be revered by those who had enjoyed the happi¬ 
ness of his friendship.—He could not forbear expressing what he 
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felt on the present occasion, especially with reference to the par¬ 
ticular moment of his lose,—at a time when those considerations of 
religious‘distinction were about to be removed, which had seemed 
to have a tendency to deprive those who, like this excellent and dis¬ 
tinguished man, differed from the established religion, of the rank 
in society due to their talents or their worth*. 

His Lordship expressed his anxic?ty that whatever choice might be 
made by the Society to fill the vacancy in its Chair, should be such 
as would contribute to its prosperity, however impossiWe it might 
be adequately to supply the loss which it had now so much to re¬ 
gret. 

Lord Stanley then adverting to the last volume of the English 
Flora, which had been received from Sir James Smith* but a‘ few 
days before his death, and was among the presents on the table, 
related that, showing it to a friend, he had exclaimed, “ This is 
the close of my labours.”—As its distinguished author was now 
removed from the possibility of receiving the customary vote of 
thanks, His Lordship concluded, by proposing that the grateful 
feelings of the Society might be expressed to Lady Smith for this 
last gift of their revered President. 

A portion of Dr. F. Hamilton’s Commentary on the Hortus Mala- 
haricust Part V., was then read. 

April 1.5.—Read a letter addressed to the Secretary, from Charles 
Lucien Buonaparte, Prince of Musignano, F.M.L S., dated on board 
the Delaware, near Gibraltar, March 20th, containing the fol¬ 
lowing notice relative to the migration of certain birds.—“A few days 
ago, being .500 miles from the coasts of Portugal, 400 from those of 
Africa &c., we were agreeably surprised by the appearance of a few 
swallows, Hirumlo urbica and rustica. This, however extraordinary, 
might have been explained by an easterly gale, which had cut off the 
swallows migrating from the Main to Madeira, only 200 miles distant 
from us;—hut what was my surprise on observing several small 
warblers hopping about the deck and rigging! These poor little 
strangers, exhausted as they were, w’cre soon caught and brought to 
me. The following short list is that of the species. 

“1. Sylvia trodiilus. —2. Sylvia eiithacus {lelhys, Temminck).— 
3. Sylvia suecica, or rjither a similar species, which 1 have already 
received from Egypt and Bartary.—4. A species new for Europe and 
perhaps even a nondescript, having the plumage of an Anthus, and 
which I think belongs (as Sylvia cisiicola and others) to the hitherto 
African genus Mnluriis. This, however, must rest undecided, my 
specimen missing its tail, which was pulled oft'by the sailpr who caught 
the bird.” 

A communication was likewise read to the Society from J. Morgan, 
Esq. F.L.S., relative to the structure of the mammary organs of the 
Kangaroo, in which a detailed account was given of a recent dis.section 

* Alluding to the proceedings for the abolition of the sacramental test, 
—Sir James Smith having been a member of the congregation of Unitarkn 
dissenters at Norwich. 
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of these parts, both in the virgin and in the impregfnuted animal; to¬ 
gether with the author’s opinions respecting the physiology of certain 
structures which have been hitherto unnoticed, and of others which 
have been incorrectly or imperfectly described by former investigators 
of this interesting branch of natural science. 

The author first pointed out the anatomical peculiarities which he 
had discovered in a dissection of the pouch and mammte of a young 
and unimpr^nated kangaroo 5 by which it appears, that, in the virgin 
state, the two upper nipples only are found to be developed, and that 
beneath each of these a minute circular aperture, resembling in ap¬ 
pearance the mouth of u follicle, occupies the exact situation in which 
the lower teat is known to exist in the adult impregnated animal,— 
The mammm are described as consisting of double glandular struc¬ 
tures on each side} they are situated directly behind the follicular 
Openings already mentioned, and are closely confined to the posterior 
surface of the integuments. Each double mamma is,formed by an 
upper and smaller gland, which is attached by its excretory ducts to 
the already developed nipple, and by a second and larger glandular 
substance from which no excretory duct could be traced, 'fhe folli¬ 
cular apertures which occupy in the pouch the situation of the lower 
teats, form the external openings of cylindrical membranous canals 
which lie imbedded in the substance of the larger and lower mam¬ 
mary glands. Each of these membranous canals or tubes is about 
three-fourths of an inch in length, and extends through nearly the 
whole diameter of the larger gland which encloses it; the interior of 
the tube is lined by cuticle, and the internal extremity is terminated 
by a rounded papilla which projects into its cavity. 

In these papillae the author found a perfect miniature re-semblance 
to the extremities of the lower teats in the adult animal, which teats 
he considers to be formed, during the first gestationy by the complete 
eversion of the membranous canals, and the consequent projection of 
their papillary terminations. He further states, that by artificially 
everting the parts, two perfect teats are produced in the precise situa¬ 
tion of those which are found in after life. It has been however as¬ 
certained that this extraordinary change occurs only during the first 
gestation, since after being once developed the teat remains perma¬ 
nently formed and projected. ^ 

Having thus described the condition of the mammary glands and 
the development of the lower teats in the virgin animal, the author 
gave a particular account of his dissection of an adult female, which 
at the time of death was suckling a young one nearly half-grown. 
In this we are informed that the panniculus carnosus which covers 
the anterior surface of the belly is of extraordinary thickness, and 
composed principally of perpendicular muscular fibres, which in their 
course from the thorax downwards surround the mouth of the pooch 
to which they form a sphincter muscle, and that a fasciculus of its 
fibres descending over the symphysis pubis is inserted into the sphinc¬ 
ter muscle of the cloaca; so that the contraction of this part of the 
panniculus carnosus would powerfully operate in approximating the 
external aperture of the vagina with the mouth of the pouch. 
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On removing the panniculus carnosus a pair of muscles (of which 
the attachments and uses have been hitherto incorrectly described) are 
brought into view. Each, of these muscles is of a triangular shape^ 
being attached by a narrow origin to the posterior part of the pelvis j 
and expanding in its course, is continued transversely round the lower 
part of the belly, before the abdominal muscles, and immediately 
above the brim of the pelvis. Each of these triangular muscles en¬ 
closes, between an anterior and posterior layer of its fibres, the mam¬ 
mary gland, and the two niuscles afterwards cross the foie part of the 
abdomen to unite in front of the linea alba. By this union a perfect 
muscular girdle is formed, by the contraction of which the mammie 
are compressed against that part of the abdomen in which the mar¬ 
supial bones lie imbedded. 

The conclusion of this paper, containing further particulars of the 
dissection of the mammary organs as well as of the muscles*attached 
to the marsupial bones of the adult and impregnated animal, together 
with the author’s opinion respecting their physiology, remains to be 
read at a future meeting. 

' ASTRONOMICAL SOCIETY. 

Feb. 8.—This day being the Anniversary, Dr. O. G. Gregory, one 
of the Secretaries, read the following Report of the Council to the 
Eighth Annual General Meeting. 

Youb Council are happy in being able to commence this, their 
Eighth Report, with a general expression of congratulation on the 
progress of the Society, and on the prospects of increased and in¬ 
creasing utility, which a view of its actual state and resources, and a 
consideration of the events of the year now closed, in their minds 
appear to justify. They trust, too, that a review of these events will at 
the same time justify the confidence reposed in them, by showing that 
they have not been neglectful of the opportunities which have offered 
of ^vanning in various ways the objects and interests of the, Society: 

One of the first acts of the Council of the year elapsed, was to 
enter into an arrangement with Mr. Taylor, the printer to the Society, 
and who is also one of the editors of the Philosophical Magazine, for 
the publication of a series of monthly notices of its Proceedings, 
and for the supply of a sufficient number of copies of them, in suc¬ 
cession, for distribution among the members. The convenience and 
advantages of this plan have been sufficiently proved by the trial which 
has been given it, and it will of course be continued. The public is 
hereby brought more immediately into contact with the Society—the 
labours of its contributors are canvassed and discussed, while the in¬ 
terest of the author in his subject is yet warm, and when the inter¬ 
change of ideas respecting it is most beneficial, not only to the pub¬ 
lic, but to the author himself, whose views may, and probably in 
many instances will, be enlarged or corrected by such intercourse. 
An authentic and at the same time public record is, as it were, opened, 
of the papers read, and the outlines of their contents rendered matter 
of history}—thus affording ready means of establishing the claims of 
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authors to priority of discovery, so fur at least as priority of public 
communication can be regarded as evidence in questions of that na-' 
ture. The same arrangement offers the further advantage of relieving 
the Council irom all difficulty in the disposal of matter of merely tem¬ 
porary interest; such as notices of phsanomena, ephemerides of the 
smaller planets, comets, &c. which require speedy circulation, and do 
not need to be formally enrolled in the Memoirs; and it may occasion¬ 
ally happen, that the matter of more regular communications may so 
far be condensed into the monthly abstract, as to dispense with a 
second publication in the Memoirs—to the material relief of the funds 
of the Society. 

The same consideration of the advantages derived from the speedy 
publication of communications read to the Society, has induced the 
Council to adopt the principle of sending immediately to press all 
papers which, on passing through the prescribed formalities, shall be 
deemed of a nature for publication in their Memoirs; and although 
objections have been considered to exist against the separate pub¬ 
lication of each particular memoir, the division of their volumes into 
smaller parts can be attended with no inconvenience. Acting on 
this principle, the Council have directed the publication of Part 1. 
Vol. 3. of the Memoirs, including all papers (regarded by them as 
suitable for printing in the body of the Memoirs j read during the 
interval elapsed from the last publication. This Part is now', 
accordingly, before the public, and furnishes satisfactory proofs of 
the zeal, diligence, and talents, both of our Home Members and our 
Associates, 

It is not merely, however, in communicating to the world the ob¬ 
servations of their members, but also in causing observations to be 
made, and in lending every assistance in their power to those meri¬ 
torious and public-spirited individuals, who, actuated only by an 
earnest desire to render available their leisure and talents in the 
cause of science, are willing to undertake the task of regular obser¬ 
vation,—that a Society like this can render service to science. The 
munificent act of a private individual, has happily placed this par¬ 
ticular line of utility more directly than heretofore in the power of 
the Society; and its members have not been slow in availing them¬ 
selves of its advantages, and applying them to effective use.—Among 
the great and lamented losses which the Society has sustained in the 
course of the last year, is that of the late Colonel Mark Beaufoy; the 
latter days of whose existence we recollect with a melancholy plea¬ 
sure to have been cheered and gratified by the highest mark of this 
Society's approbation, in the award of their medal for his Astronomical 
Observations. His son, Lieut. George Beaufoy, has, with the utmost 
liberality, placed his deceased father’s astronomical instruments in 
the possession of this Society. They consist of 

One 4-feet Transit, by the late Mr. Cary, Strand. 

One Altitude and Azimuth Circle, by the same. 

One Clock, adjusted to mean Solar time. 

One Clock, adjusted to Sidereal time. 

Your Council conceive, that the opportunity fortunately placed be¬ 
fore 
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fore them, by Lieut. Beaufoy’s recent election as a member of this 
Society, of marking their sense of this liberal and public-spirited con¬ 
duct on his part, by a high and complimentary distinction, ought not 
to be neglected. They have dierefore thought it adviseable to re¬ 
commend to the Society to elect him a member for life. 

The Council wish to observe, with respect to the measure so re¬ 
commended, that though it may seem equivalent to the acknowledge¬ 
ment of a class of members similar to that, which in the constitutions 
of some scientific bodies are deemed honorary members,—yet they 
are rather desirous to avoid the establishment of purely complimentary 
distinctions, and to mark by it, in this and any future case which may 
occur, the Society’s sense of some distinct benefit accruing to itself 
or to astronomical science, through the individual so distinguished, 
which could not be properly acknowledged otherwise:—thus leaving 
every future case to rest on its own individual merits, as if it were the 
first of its kind. 

’fhe surest criterion of the utility of a donation is its immediate and 
effective practical application. That of Lieut. Beaufoy was scarcely 
announced to the Council, when an application was made to them by 
one of our members. Captain Smyth, R.N. (justly distinguished for 
his knowledge of the resources of practical astronomy), for their loan, 
which was immediately accorded j and the Council have the high 
satisfaction of being able to announce to you, that the instruments in 
question are at this moment (with the exception of one of the clocks) 
mounted in the best manner, in a regular observatoiy established by 
Captain Smyth, at his residence at Bedford, for their express recep¬ 
tion, and already in actual use in celestial observation. 1 'he Council, 
though not unaware of the general nature of Captain Smyth’s astro¬ 
nomical views, purposely forbear from publicly stating at present the 
course of observations in which he purposes to engage j being desirous 
to leave his meritorious exertions as far unfettered as possible by any 
public pledge—and trusting rather to his high character and well- 
known zeal, talent, and activity, than to any express stipulation, that 
the means thus placed in his hands will be exerted for the advance¬ 
ment of astronomical science. 

Actuated by a similar desire to promote, as far as our means will 
admit, the great objects of astronomical inquiry in all its branches, the 
Council have ordered two invariable pendulums of iron and of cop¬ 
per, on a construction somewhat different from those hitherto em¬ 
ployed, to be consigned to Captain Foster, for the purpose of inves¬ 
tigating the possible effects of the earth’s magnetism in various geo¬ 
graphical positions, in these delicate researches, in the course of his 
approaching scientific voyage; an enterprise which honourably cha¬ 
racterizes the enlightened views of Government, and from which a 
rich harvest of important results may be anticipated. 

From the report of the Finance Committee it appears that the funds 
of the Society continue in a flourishing state, notwithstanding the 
heavy demands for computation and printing durmg the last year. 
This extraordinary expenditure has principally arisen from the great 
expense incurred in publishing the Catalogue of the.principal fixed 
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stara, alluded to in the last Report^ and which a|^ars to have met 
the approbation of evefy astronomer. But the Council are happy to 
state, that this disbursement has been followed by a corresponding 
spirit of zeal and liberality on the part of several of the members, 
who, by entering into a subscription, have enabled the Council to de¬ 
fray nearly the whole expense of that useful and valuable work, with¬ 
out intrenching on the ordinary funds of the Society. And it may be 
mentioned, as a proof of the liberal spirit which animated those mem¬ 
bers, that the sum of 3201. was subscribed, within a few hours, towards 
the expense of publishing the Catalogue above alluded to. 

The Council cannot too earnestly impress on the attention of the 
members, the necessity of encouraging the sale of the Memoirs as 
much as possible: since it is only by a quick return, arising from 
such sale, that they can expect to continue the publication, from year 
to year, without a serious diminution of the funds of the Society. 

Among the accessions to our home list of members, in the year 
elapsed, the Council have to record, with all those sentiments of re¬ 
spect which his illustrious rank so peculiarly inspires, the name of 
His Royal Highness the Lord High Admiral; and they trust that this 
accession, so honourable in itself, and .so gratifying to the Society, 
will be attended with the most beneticial results to the science which 
this Society was formed to promote, and which is so intimately con¬ 
nected in its practical application with the department over which 
His Royal Highness presides. Our home list has been further in¬ 
creased by the accession of fourteen new members, and our foreign, 
by that of one associate. 

Among the losses sustained by death, the Society has to lament, in 
addition to Colonel Bcaufoy, that of its most illustrious associate 
Laplace : and on our home list, of the Rev. Lewis Evans; His Grace 
the Duke of Gordon ; our amiable and excellent trustee, Mr. Daniel 
Moore (whose loss will be felt far beyond the limits of this body by 
many, as the privation of a benefactor, in whose ears the calls of dis¬ 
tress never sounded in vain); Mr. W. M. Mosely; and Mr, J. Sanders. 

Mr. Mosely, in addition to a competent knowledge of various sci¬ 
ences, had turned much of his attention, in the latter part of his life, 
to astronomy. He possessed .several valuable instruments, and is 
said to have left behind him a series of observations of transits and 
north polar distances, and some measures of double stars confirmatory 
of their changes. 

Mr. Evans also possessed instruments of considerable merit, and 
for several years employed himself as a skilful and successful ob¬ 
server. 

It will not be expected that any sketch should here be attempted 
of the labours of M. de Laplace. No history of his scientific life, of 
the origin and development of his views, adequate to the occasion, 
could be comprised in such limits as those of this Report: and the 
general nature of the more important results of his researches is al¬ 
ready so well known, and so incorporated with the intellectual hi¬ 
story of the last half century, that it constitutes a portion of the know¬ 
ledge of every well informed man. During the long period of fifty-five 
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years, from the date of his first considerable mathematical production 
on the integration of equations of differences, in the Turin Memoirs 
in 1772, to almost the moment of his death, his march was in the 
van of intellect; and the highest point of scientific attainment to 
which the age had reached, was uniformly marked by his progress. 
His whole career was a succession of brilliant and profound disco* 
veries, where every great step in the theoretical departments of ana¬ 
lytical science was sure to be attended with a corresponding advance 
in its practical application ^ and every difficulty which occurred in 
applying his principles to the sublime problems of physical astronomy, 
served only to give rise to new methods, and create more powerful 
engines of mathematical inquiry j a rare combination,—of which Ar¬ 
chimedes and Newton had afforded the only previous examples,—of 
a philosophical spirit of the first rank wielding all those unbounded re¬ 
sources of abstract science, which a few extraordinary men of a diffe¬ 
rent turn may have perhaps possessed in an equal or superior degree, 
but which only attain their highest value when exerted from the van- 
tage-ground of a mind at home in every department of experimental 
philosophy, impressed with the fullest sense of the importance of 
practical application, and familiar with all the means of disentan¬ 
gling principles from natural phenomena. Laplace also afforded a 
conspicuous instance of that union of gentle and amiable social qua¬ 
lities, which is one of the best characteristics of the highest order of 
genius—as indicating a mind secure of its rank. No pretension—no 
assumption—nothing dictatorial in science or offensive in taste, 
marked his mild and modest deportment. They, who have heard 
his sublimest views propounded with the diffidence of a youth seek¬ 
ing information j they, whose early scientific attempts have been en¬ 
couraged, and whose maturer efforts were assisted and directed by 
his talents,—will long retain a penetrating sense of this estimable 
feature of his character. 

The only one of the prize questions proposed at the instance of the 
Council in February 1824, the period of which remained unexpired 
during the year elapsed, is that relating to the development of the 
differential equations of the lunar theory, and the improvement of the 
lunar tables. No answer has been received to this question; and the 
proposed period has now expired. The Council have not thought it 
adviseable either to prolong this period, or to propose any new ques¬ 
tions for the present or future years; but, should subsequent re¬ 
searches either afford complete solutions of any of those questions, or 
material elucidations of their peculiar difficulties, future Councils will 
not fail to bear in mind the importance that attached to their subjects 
in the minds of former ones, and recommend to the Sodety the ac¬ 
cordance of such marks of their approbation as the degree of progress 
made in them may appear to demand. 

Two medals have been awarded this year by the Council. One 
to Sir Thomas Macdougal Brisbane for the inestimable benefit 
conferred by him on astronomical science, in the establishment of bis 
observatory at Paramatta in New South Wales, and for the valae.ble 
and important series of observations made thereby himself, and under 
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his directions^ during his residence as governor of that colony. The 
other to Mr. James Dunlop, for his disinterested and indefatigable 
pursuit of astronomical researches, subsequent to the departure of 
Sir T. M. Brisbane from the colony of New South Wales, whereby 
he has added, in a most material degree, to our knowledge of the 
nebuls of the southern hemisphere. 

Tliese medals w'dl be delivered to these gentlemen respectively, 
or to their proxies, by the President, before the Society proceed to 
the business of election of the officers for the ensuing year. 

The Council cannot conclude this Report, without an earnest ex¬ 
hortation to the members of the Society, collectively and individu¬ 
ally, to cooperate by their active exertions in the great cause for 
which the Institution exists. They entreat them to remember that 
every one who possesses an instrument, whose claims rise even not 
above a humble mediocrity, has it in his power to chalk out for him- 
^If a useful and honourable line of occupation for leisure hours, in 
which his labour shall be really valuable, if duly registered; that those 
who possess good instruments, have a field absolutely boundless for 
their exertions. To such they would hold out the brilliant examples 
of many other of the members and associates of this Society,—of a 
Bessel, a Struve,—as showing what may be accomplished by perse¬ 
vering industry, and how little reason there is to apprehend the fail¬ 
ure of matter for their researches. They would strongly impress on 
the minds of all observers, however, whether private or public, the 
daily increasing necessity which exists for the reduction of their ob¬ 
servations when made, and for the employment for that purpose of a 
uniform system of corrections adopted by common consent: and 
that, not when the work of many years shall have accumulated on 
hand, till it shall have become overwhelming; but regularly, year 
by year—^nay, month by month, while the immediate interest of the 
observations retains its freshness in the memory, and while their 
actual value can be checked, and the means of further refinement 
suggested and attained. The extreme facility afforded for these re¬ 
ductions by the Catalogue published i)y this Society, leaves no excuse 
for their neglect, when stars contained in it are observed j and it is 
most earnestly to be hoped, that no departure in other cases, from 
the coefficients there used, will take place. 

The Council would also strongly draw the attention of the mem¬ 
bers of the Society to the high importance, both for nautical and as¬ 
tronomical science, of observations of occultations, eclipses of the 
sun, and satellites of Jupiter, moon-culminating stars, and even 
ordinary lunar distances well and carefully observed on land, at fixed 
stations, such as observatories, and at all remarkable points in di¬ 
stant countries, where opportunities may offer. The Society will feel 
its utility most materially increased by the communication of such 
observations, if carefully made. No class of individuals have so fre¬ 
quent and available opportunities for such observations, as naval 
officers, nor to any is the object of such direct utility.—It is gratify¬ 
ing to know, that the requisite scientific attainments for such re¬ 
searches are already widely disused among them, and daily becoming 

more 
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more so; and it is cheering to indulge the plesuing reflection, that the 
calls thus' made upon them will not be unavailing. 

{The President then addressed the meeting on the subject of the 
award of the Medals, as follows ) 

Gentlemen,— In pursuance of the award of your Council, which 
you have just heard, I have now to call your attention to the subject 
of the honorary marks of this Society’s approbation, which it is part 
of our business at this meeting to bestow. The selection of objects 
on which such distinction may most deservingly and most usefully 
be conferred, has been, in this instance, of much interest and some 
difficulty,—not from a paucity of claims, but from their variety and 
magnitude. On all sides, both abroad and at home, the spirit of 
Astronomical research and discovery has been diligently alive. The 
great work which has been commenced on the Continent, for the de¬ 
termination of the places of all the stars of our hemisphere in 2 ones, 
has been continued with a patient ardour to which no words can do 
justice.—The heavens have been ransacked for double stars; and 
the results of the search, developing a most rich and unlooked-for 
harvest of striking discoveries, being the first fruits of the great te¬ 
lescope of Fraunhofer, have been consigned to immortality, in a 
work which does honour to its age and nation, and which has already 
been brilliantly rewarded in another quarter. The ingenuity of one 
of our own countrymen, has placed new, simple and powerful means 
in the hands of observers, for verifying the stability of their instru¬ 
ments, and determining their fluctuations. And in every quarter, 
to go no further in this detail, an activity worthy of the high ends 
and dignity of our science, has been remarkably displayed. Among 
so many important labours, however, some of which are yet awaiting 
their final completion, or receiving the last touches of their authors, 
the attention of your Council has been fixed, by the imposing mass 
of valuable observations which has emanated during a series of years, 
from the Observatory at Paramatta, e.stablished by the late governor 
of the colony of New South Wales, Sir Thomas Macdougal Brisbane, 
one of our Vice-Presidents, long distinguished among us by his ar¬ 
dent love of Astronomy, and an intimate familiarity both with its 
theory and practice. 

Nothing can be more interesting in the eyes of an European as¬ 
tronomer, especially to those whose field of research, like our own, 
is limited by a considerable northern latitude,—than the southern 
hemisphere, where a new heaven, as well as a new earth, is offered 
to his speculations; and where the distance, the novelty, and the 
grandeur of the scenes thus laid open to human inquiry, lend a cha¬ 
racter almost romantic to their pursuit. 

A celestial surface equal to a fourth part of the whole area of the 
heavens, which is here for ever concealed from our sight, or whose 
extreme borders at least, if visible, are only feebly'seen through the 
smoky vapours of our horizon,—affords to our antipodes the splendid 
prospect of constellations different from ours, and excelling them 
brilliancy and richness. The vivid beauty of the Soutiieni Cross has 
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been sung by poets, and celebrated by the pen of the most accom- 

{ dished of civiliated travellers j and the shadowy lustre of the MageU 
anic clouds, has supplied imagery for the dim and doubtful mythology 
of the most barbarous nations upon earth. But it is the task of the 
Astronomer tp open up these treasures of the southern sky, and dis¬ 
play to mankind their secret and intimate relations. Apart, however, 
from speculative considerations, a perfect knowledge of the astronomy 
of the southern hemisphere is becoming daily an object of greater prac¬ 
tical interest, now that civilization and intercourse are rapidly spread¬ 
ing through those distant regions,—that our own colonies are rising 
into importance,—and that the vast countries of South America are 
gradually assuming a station in the list of nations, corresponding 
with their extent and natural advantages. It is no longer possible to 
remain content with the limited and inaccurate knowledge we have 
hitherto possessed of southern stars, now that we have a new geo¬ 
graphy to create, and latitudes and longitudes without end, to de¬ 
termine by their aid. The advantages too, to be obtained, even for 
the perfect and refined astronomy of the north, by placing nearly a 
diameter of the globe, between the stations of observatories, and 
taking up the objects common to both hemispheres, in a point of 
view, and under circumstances so every way opposite to those which 
exist here, have been strongly pointed out by a venerable and illus¬ 
trious member of this Society, in an elaborate paper published in its 
Memoirs, and would alone suffice to justify a high degree of interest, 
as due to every well conducted series of observations from that 
quarter. The observations of Halley at St. Helena, had made known 
the places of a moderate number of the brighter southern stars; but 
the only catalogue of any extent and accuracy, which existed pre¬ 
vious to the establishment of the observatories of the Cape and Pa¬ 
ramatta, was that of Lacaille, who spent three years at the Cape of 
Good Hope, and the Isles of France and Bourbon j and, though with 
very ina4equate instrumental means, yet, by dint of the most inde¬ 
fatigable industry, succeeded in observing and registering upwards 
of 10,000 stars. But by fiir the greater part of these observations 
have never been reduced; a selection only from them of 1942 of 
the principal ones, not amounting to a fifth of their whole number, 
having been formed into a catalogue, and published by this merito¬ 
rious astronomer. It must be admitted, however, that the degree of 
accuracy stated by Lacaille himself to have been probably attained 
by him, is hardly such as to make us now very deeply regret their 
want of reduction, especially as the observations themselves are 
printed with every requisite for that purpose, when required. Still, 
however, from his method of observing, which was with a fixed te¬ 
lescope and rhomboidal network, his observations have what may be 
termed a dormant value, as they most probably give correct differ¬ 
ences for each eight's work; and when a catalogue of standard 
southern stars shall be completed, Lacaille's observations will be¬ 
come available, by regarding these as zero points^ and referring all 
the rest to them. 

Such was nearly, with little improvement, the state of the astro¬ 
nomy 
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nomy of tlie aouthern hemisphere, when Sir Thomas Brisbane was 
appointejl governor of the Colony of New South Wales. The inten¬ 
tion of our Government to found an observatory on the largest scale, 
at the Cape of Good Hope, was, indeed, already fixed ; and the ob¬ 
server, a member of this Society, supplied with instruments sufficient 
for the purpose of constructing a preliminary catalogue, occupied 
himself with the necessary observations, while awaiting the arrival 
of those ultimately destined to adorn that establishment, and the 
building of his observatory. The approximate catalogue so con¬ 
structed and reduced, containing all the southern stars observed by 
Lacaille, down to the 5th magnitude, is already printed by the Royal 
Society in their Transactions. 

Sir Thomas Brisbane's attachment to Astronomy had ever been a 
prevailing principle of his mind, and one which even amidst the dis¬ 
tractions of a military life of no ordinary degree of activity and ad¬ 
venture, he found means to indulge j and wliich never deserted him, 
however the calls of his country might demand his services in a dif¬ 
ferent and more splendid career. 

His appointment to the important office of governor of New South 
Wales, however, put it in his power to execute to their fullest extent 
and under the most favourable circumstances, plans of astronomical 
investigation, which to a private individual would have been utterly 
impracticable. The opportunity was embraced with eagerness. The 
best instruments,—consisting of an excellent transit of 5^ feet focal 
length, by Troughton ; a mural circle of two feet in diameter, the 
workmanship also of Troughton, and said to have been the model on 
which that of Greenwich was constructed, and which had long been 
in his possession; and a fine 16-inch repeating circle of Reichenbach,— 
were destined for this service: and two gentlemen engaged as assist¬ 
ants at considerable salaries; the one a foreigner of high estimation 
as a mathematician and calculator, the other Mr. Dunlop, of whom 
1 shall presently have occasion to say much more. It ought to be 
mentioned, that this noble equipage was furnished entirely from Sir 
Thomas's private fortune, and maintained wholly at his own expense. 
Immediately on his arrival in the colony in 1821, and so soon as an 
observatory could be erected, and the instruments established, the 
work of observation commenced, and continued with little inter¬ 
ruption under the immediate superintendence and direction of Sir 
Thomas Brisbane himself, who, though the pressing and important 
duties of his high office would of necessity seldom admit of his de¬ 
voting any material proportion of his time to actual observation, yet 
frequently took a personal share in the labours of the observatory, as 
a relaxation from higher duties, and in particular, a great portion of 
the transits were observed by himself. ' ^ 

The first fruits of this enterprise, were the observations of the 
December solstice of 1821, which were published in the Astrono¬ 
mical Notices of Schumacher) in which work also appear those of both 
the solstices of 1822, and a number of detached and occasional ob¬ 
servations, which reached Europe at different times bv a variety of 
channels,, and found their way into that valuable collection. The 
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.solstices of 1823, were communicated by Sir Thomas Brisbane to 
this Society, in a letter to our late worthy president, together with a 
considerably extensive series of observations of principal stars, chiefly 
those visible in both hemispheres, and which have undergone a care> 
ful reduction and close scrutiny in the hands of Dr. Brinkley, the 
details of which, as well as the original observations, are printed in 
the first part of the second volume of the Transactions of this Society, 
and which justify, in the eyes of that experienced observer, as they 
must in those of every practical astronomer, a decided opinion of the 
great care and skill with which they have been made. 

A great number of occasional observations,—such as eclipses, oc- 
cultations, and observations of the planets Venus and Uranus, near 
their conjunctions and oppositions, and of comets from the same 
source,—are also printed in the same volume. One of the most re¬ 
markable single results we owe to the establishment of Sir Thomas 
Brisbane’s observatory, consists in the re-discovery of the comet of 
Encke in its predicted place, on the 2d June 1822. The history of 
this extraordinary body is well known to all who hear me and as its 
re-discovery at Paramatta by Mr. llvimker, has already been, on a 
former occasion, distinctly noticed and rewarded by this Society, 
there is no occasion that 1 should here enlarge on it j and yet I can¬ 
not help pausing a moment to figure the delight its celebrated dis¬ 
coverer must have experienced, to find the calculations, on whose 
exactness he had pledged himself, thus verified beyond the gaze of 
European eyes ; and this strange visitant gliding, as if anxious to 
elude pursuit, into its primitive oUscurity, thus arrested on the very 
eve of its escape, and held up to mankind,—a trophy at once of the 
certainty of our theorie.s, and the progress of our civilization. 

Observations of the length of the pendulum were not neglected 
by Sir Thomas Brisbane; and the determination of this important 
element at Paramatta, forms the subject of a highly interesting and 
valuable communication made by him to the Royal Society, and 
printed by them in their Transactions for 1823, and discussed by 
Captain Kater with his usual care and exactness. 

The remainder, and indeed the great mass of the observations 
made with the mural circle and the transit instrument, have at dif¬ 
ferent periods been communicated to the Royal Society, and are for 
the present deposited in its archives. Forming our judgement only 
upon those of which an account has been publicly read at the meet¬ 
ings of that illustrious body, but which are understood to constitute 
only a comparatively small part of the whole,—they form one of the 
most interesting and important series which has ever been made, 
and must ever be regarded as marking a decided sera in the history 
of Southern Astronomy. 

It is for this long catalogue of observations—-whether scattered 
through the journals of Europe, printed in our own Transactions, or 
depoBited as a precious charge in the care of a body so capable of 
appreciating their merits j but still more for the noble and disinter¬ 
ested example set by him in the establishment of an observatory on 
such a scale, in so distant a station, and which would have equally 
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merited the present notice, had every observation perisljed in its 
conveyance home—-that your Council have thought Sir rhomos Mac- 
dougal Brisbane deserving the distinction of a medal of this Society, 
which, as he is unable personally to attend this meeting, 1 will now 
deliver to his proxy, Mr. South, 

Mr. South, —We request you to transmit to Sir Thomas Brisbane 
this medal, accompanied with the strongest expressions of our admi¬ 
ration of the patriotic and princely support he has given to Astro¬ 
nomy, in regions so remote. It will be a source of honest pride to 
him while he lives, to reflect that the first brilliant trait of Australian 
history marks the aera of his government, and that his name will he 
identified with the future glories of that colony in ages yet to come, 
as the founder of her science. It is a distinction truly worthy of a 
British governor. The colonial acquisitions of other countries have 
been but too frequently wrested from unoflfendkig inhabitants, and 
the lir.st pages of their history blackened by ferorious conquests and 
tyrannical violence. The treasures of gold and silver they have 
yielded—the fruits of rapine—have proved the bane of those who 
gathered them; and in return, ignorance and bigotry have been the 
boons bestowed on them by their parent nations. Here, however, 
is a brighter prospect. Our first triumphs in those fair climes have 
been the peaceful ones of science ; and the treasures they have trans¬ 
mitted to us, are imperishable records of useful knowledge, speedily 
to be returned with interest, to the improvement of their condition 
and their elevation in the scale of nations. 

(7V/C PresUlent then resuintd his adilvess lo the Members, asfol^ 
lows :—) 

1 have now to call your attention. Gentlemen, lo the award of an¬ 
other Medal, lo Mr, Dunlop, who accompanied Sir Thoma.s Brisbane 
in capacity of his assistant, and who, since the middle of the year 
1S23, when his companion Mr. Riimkcr left the ob.servatory, re¬ 
mained in the sole charge of the in.struments; and up to the period 
of the departure, of his principal from the colony, continued an unin¬ 
terrupted series of observations with a care and diligence seldom 
equalled, and never surpassed. In such cases it is not only the head 
which plans, but the hand which faithfully and promptly executes, 
that claims our applause. ITie most liberal provision of instrumental 
means would have been comparatively unavailing, had the spirit of 
him who supplied them, been seconded by any ordinary zeal on the 
part of his assistants. The records of this Society already alluded 
to, bear sufficient testimony to the merits of Mr. Riimker, and to 
our sense of them. In Mr. Dunlop were combined qualities rendcir- 
ing him of all others, the very individual fitted for the duties imposed 
on him—zealous, active, ready—but above all (and the combina¬ 
tion is not an ordinary one), industrious and methodical. In ^e vast 
mass of observations made and registered by him, all is equable and 
smooth, as if the observations had all been made at a sitting : 

o .Servatur ad innim 

Qualis ah incento nroccsscrit’ — 
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no lacuns~no long intervals of inactivity-i«nothia^ hurried or 
sketchy; but the same pains-taking, laborious filling in; pervading 
the whole,—marking that the observer’s whole heart and soul were in 
his work, and that each individual observation possessed its own pe¬ 
culiar, though momentary, interest. Nor is this wonderful. iTie 
heavens visible to Europeans, have been so thoroughly examined, 
and their contents so carefully registered, that there Ls not the slight¬ 
est rational probability of any thing new or uncommon ofiering itself 
to instruments of moderate power in the ordinary course of observa¬ 
tion. Here, however, all was new^for the optical power of 1 a- 
caille’s telescope was far too feeble to afford much insight into the 
physical constitution of the objects determined with it: and thus all 
the excitement of discovery was maintained during every step in the 
progress of the work. 

But to be su.sceptible of this excitement, so maintained, the ob¬ 
server must be animated by the true spirit of the Astronomer ; and 
few have possessed this spirit in a greater degree than Mr. Dunlop. 
In a scientific point of view, therefore, he must be regarded as the 
associate, rather than the assistant of his employer; and their diffe¬ 
rence of situation becomes merged in their unity of sentiment and 
object,—These considerations alone would have rendered it impos¬ 
sible to your Council to disunite in any expression or mark of their 
approbation, individuals who have thus, each in his sphere, gone 
hand in hand together, towards the perfection of Southern Astro¬ 
nomy, even had the labours of Mr. Dunlop been confined to the or¬ 
dinary business of an observatory, or to observations with fixed in¬ 
struments. But this is very far from having been the case. The 
nebulous, as well as the sidereal heavens, have occupied his atten¬ 
tion ; and in the pro.secution of this most delicate and difficult branch 
of Astronomy, he has availed himself entirely of his own resources, 
in the most literal sense,—the instrument which he used being not 
simply his own, but the work of his own hands ; and the observations 
being performed by him after the departure of Sir Thomas Brisbane 
from the colony, at a personal sacrifice of his private interests, and 
in the face of difficulties which would have deterred any one not ani¬ 
mated with 'a real and disinterested love of science from their prose¬ 
cution. Tlie results of these observations have been the description 
and determination of the plimes of upwards of 600 nebulae and clus¬ 
ters of stars. And when it is recollected that Lacaille was able to 
observe not more than about 40 or .50 of these curious olijects; we 
may form some idea of the extent of this labour. In addition to these 
interesting results, Mr. Dunlop has amassed a copious and valuable 
collection of Southern double stars, which he is at present occupied 
in reducing and arranging; and a variety of interesting and curious 
particulars relative to the magnitudes, colours, and other peculia¬ 
rities of all the more conspicuous single ones. 

8huf out as we are by our geographical situation from the actual 
contemplation of these wonders; the astronomers of Europe may 
view, with something approaching to envy; the lot of these their more 
fortunate brethren. Tbe feeling, if an unworthy, is, however, but a 
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pajuing one, and merges in that of admiration of their zeal and en¬ 
terprise, and of gtntitude for the information, they have afforded us. 
In testimony of that admiration and that gratitude, on the part of 
this Society, tovraids Mr. Dunlop, 1 beg of you, Mr. South, to trans¬ 
mit to him also, this our medal, and to accompany it with the assu¬ 
rance that wheresoever his future fortunes may lead him—whether 
in the land which has already witnessed his meritorious labours—to 
complete and extend them, or in his native country, which is both able 
and willing to appreciate his value, to put the finishing stroke to the 
noble fabric he has been mainly instrumental in raising, by taking a 
leading part in the less exciting, but not less useful or indispensable 
work, of reducing the observations already made:—in either case he 
will be attended by our best wishes for his prosperity and happiness, 
and our confidence that science will continue to benefit by his exer¬ 
tions. 

(The President having quitted the chair, voas succeeded by Mb. South, 
one of the Vice Presidents, who addressed the Meeting as follows :—) 

Gentlemen, —Our excellent President in his Address has informed 
you of the appropriation of two of your Gold Medals, since our last 
Anniversary :—a third, however, has been decreed by your Council; 
and when it is known that Miss Caroline Herschel is the individual 
to whom it stands adjudged, it is not difficult to determine why the 
President has avoided the slightest allusion to it. 

But that your Council has not selected one from» the many of its 
Members, infinitely more competent to do justice to the transcen¬ 
dent merits of that illustrious lady, is most assuredly matter of 
regret. I must, therefore, throw myself upon your indulgence, 
hoping that the goodness of the cause may in some measure com-, 
pensate for the inability of its advocate. 

The labours of Miss Herschel are so intimately connected with, 
and are generally so dependent upon, those of her illustrious brother; 
that an investigation of the latter is absolutely necessary ere we can 
form the most remote idea of the extent of the former : but when it 
is considered that Sir W. Herschel’s contributions to Astronomical 
Science occupy sixty-seven Memoirs, communicated from time to 
time to the Royal Society, and embrace a period of forty years, it 
will not be expected that I should enter into their discussion. To 
the Philosophical Transactions, I must refer you, and shall content 
myself with the httsty mention of some of her more immediate claims 
to the distinction now conferred. To deliver an eulogy (however de* 
served) upon his memory is not the purpose for which 1 am placed here. 

His first catalogue of new nebulae and clusters of stars, amounting 
in number to one thousand, was made from observations with the 
20-feet reflector, in the years 1783, -4, and -5. A second thousand 
were furnished by means of the same instrument in 1785,-6,-7, and 
•8 ; whilst the places ^ five hundred others were discovered ^tween 
1788 and 1802. But when we have thus enumerated the results ob¬ 
tained in tlm course of meeps with this instrument, and taken into 
consideration the extent and variety of the other observal^ns, which 
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were at the same time in progress, a most important part yet re¬ 
mains untold. Who participated in his toils ? Who braved with 
him the inclemency of the weather ? Who shared his privations ? A 
female.—Who was she ? His sister.—Miss Herschel it was, who by 
■Right acted as his amanuensis. She it was whose pen conveyed to 
paper his observations as they issued from his Ups; she it was who 
noted the right ascensions and polar distances of the objects observed; 
she it was who having piissed the night near the instruments, took 
the rough manuscripts to her cottage at the dawn of day, and pro¬ 
duced a fair copy of the night’s work on the subsequent morning ; 
she it was who planned the labour of each succeeding night ■, she it 
was who reduced every observation, and made every calculation ; 
she it was who arranged every thing in systematic order j and she 
it was who helped him to obtain an imperishable name. 

But her claims to our gratitude end not here as an original 
observer she demands, and 1 am sure she has, our most unfeigned 
thanks. Occasionally her immediate attendance during the obser¬ 
vations could be dispensed with. Did she pass the night in repose ? 
No such thing ; wherever her illustrious brother was, there you were 
sure to find her also. A sweeper planted on the lawn became her 
object of amusement, but her amusements were of the higher order, 
and to them we stand indebted for the discovery of the comet of 1786 ; 
of the comet of 1788) of the comet of 1791 ; of the comet of 179.3 ; 
and of the comet of 179;"), since rendered familiar to us by the re¬ 
markable discovery of Encke. Many also of the nebulte contained in 
Sir Wm. Herschcl’s catalogues were detected by her during these 
hours of enjoyment. Indeed, in looking at the joint labours of these 
extraordinary personages, we scarcely know, whether most to admire 
the intellectual power of the brother, or the unconquerable industry 
of the sister. 

In the year 1797, she presented to the Royal Society a catalogue 
of 560 stars taken from Flamsteed’s observations, and not inserted in 
the British catalogue; together with a collection of errata that 
should be noticed iii the same volume. 

Shortly after the death of her brother. Miss Herschel returned to 
Hanover. Unwilling, however, to rclinquisli her astronomical la¬ 
bours whilst any thing useful presented itself, she undertook, and 
completed the laborious reduction of the places of 2500 nebulte, to 
the Jst Jan. 1800, presenting in one view the De^iults of all Sir Wm. 
Herschel’s observations on those bodies ^ thus bringing to a close 
half a century spent in astronomical labour. 

For this more immediately, and to mark their estimation of services 
rendered during a whole life to Astronomy, your (’ouncil resolved to 
confer on her the distinction of a medal of this Society. The pecu¬ 
liarity of our President’s situation, however, and the earnest manner 
in which the feelings, naturally arising from it, were urged when the 
subject was first brought forward, caused your Council to piiuse,—and 
waive on that occasion the actual passing their proposed vote. The 
discussion was however renewed on Monday last; an«l although there 
was every disposition to meet the President’s wishes, still under a 
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convrction that the doing so would have been a dereliction of public 
duty, it was* 

Resolved unanimously, ** That a Gold Medal of this Society be given 
to Miss Caroline Herschel, for her recent reduction, to January 1800, 
of the Nebula discovered by her illustrious brother, which may be 
considered as the completion of a series of exertions probably unpa* 
ralleled either in magnitude or importance, in the annals of astrono¬ 
mical labour.” A vote which I am sure every one whom I have the 
honour to address, will most heartily confirm. 

Mr. Herschel. —In the name of the Astronomical Society of Lon¬ 
don, I present this Medal to your illustrious Aunt. In transmitting it 
to her, assure her that since the foundation of this Society no one 
has been adjudged, which has been earned by sei-vices such as hers. 
Convey to her our unfeigned regret that she is not resident amongst 
us ; and join to it our wishes, nay, our prayers, that as her former 
days have been glorious, so her future may be happy. 


PROCEEDING*? AT THE FRIDAY-EVENING MEETINGS OF THE 
ROYAL INSTITUTION OF GREAT BRITAIN. 

March 21.—Mr. Millington entered into an experimental account 
of the manufacture of paper, principally with a view of introducing 
and explaining by working models the making of paper by machinery, 
and especially some recent and important improvements. Numerous 
specimens of paper, varying both in quality and size, were exhibited. 

Some experiments on the deceptive appearances of coloured sha¬ 
dows were shown in the Library by Mr. Marshall; and a large meteoric 
stone having a very peculiar polished metallic fracture was laid with 
other things upon the table. 

March 28.—Dr. Harwood gave an account of some parts of the 
structure and (economy of the Greenland whale, during which he en¬ 
tered into the illustration of certain views relative to the blubber and 
the skin which he had been induced to enteitain, from a close exami¬ 
nation of these and other parts of the animal. The specimens ob¬ 
tained fof illustration from the museums of the Zoological Society, 
by Mr. Brookes and Dr. Harwood, were very fine and numerous. 

The library-tables were covered with objects of interest from the 
East, from the museum of Lady Raffles and the collection of Mr. 
Bennett. 

April 18.—Mr. Ainger delivered an illustrated explanation of some 
recent improvements in clock and watch escapements, especially of 
the (ine invented by Mr. Hardy. The principles of the four great 
divisions of escapements were exhibited and distinguished. 

OBITUARY :—SIR J. E. SMITH. 

On Monday the I7th of March, died at his residence in Norwich, 
Sir James Edward Smith, President of the Linnman Society. This 
distinguished botanist was bom at Norwich, December 2nd, 1759 • 
and to the locality of his birth we are probably to attribute his early 
predilection for Natural History, for here he fell in with some of the 
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earliest and most devoted disciples of the great Linnaeus. This city 
has for more than two hundred years been famous for its florists and 
botanists. Here lived and flourished Sir Thomas Browne, the author 
of ** Vulgar Errors," and “ The Garden of Cyrusi or the quinciincial, 
lozenge, or network Plantations of the Ancients, artificially, natu- 
rally, and mystically considered." A weaver of this commercial place 
claims the honour of having been the first person who raised from 
seed a Lycopodium; as a Manchester weaver was the first to flower 
one of our rarest Jungermannup. During the middle of the last cen¬ 
tury Mr. Rose, the author of the Elements of Botany, Mr. Pitchford, 
and Mr. Crowe, names familiar to every botanist, took the lead in 
botanical science in their native city; and instilled into the youth¬ 
ful mind of the future President an ardent attachment to their fa¬ 
vourite pursuit, and a skill in discriminating species for which these 
gentlemen were so eminent. Having remained the usual time at a 
school in the city, he went in the year 1780 to the University of 
Edinburgh, where he distinguished himself by obtaining the gold 
medal given to the best proficient in botany. 

Upon leaving Edinburgh he came up to London to finish his 
studies, and soon became acquainted with the late Sir Joseph Banks. 
This acquaintance, and the access it obtained for him to men of science, 
only riveted more firmly his ardent attachment to botany ; and ac¬ 
cordingly, we find Sir Joseph recommending him as early as 1783 to 
become the purchaser of the Linnaean collection. As this circum¬ 
stance laid the foundation of the President’s future fame, and is one 
of peculiar interest at the present moment, we shall detail the history 
of the transaction. 

^ The younger Linnaeus had died suddenly, November |I, 1783 j and 
his mother and sisters, desirous of making as large a profit as they 
could by his Museum, within a few weeks after his death offered 
through a mutual ftiend the whole collection of books, manuscripts, and 
Natural History, including what belonged to the father as well as the 
son, to Sir Joseph Banks, for the sum of one thousand guineas. Sir 
Joseph declined the purchase, but strongly advised Sir James Smith 
to make it, as a thing suitable to his taste, and which would do him 
honour. 

Sir James in consequence communicated his desire to become the 
purchaser to Professor Acrel,the friend of the family of Linneeus, and 
who seems to have conducted the negotiation with scrupulous honour. 
The owners now began to suspect they had been too precipitate; 
having received an unlimited offer from Russia, while also Dr. Sib- 
thorpe was prepared to purchase it,’ to add to the treasures, already 
famous, of Oxford. They wished to break off their treaty with Sir 
James Smith; but the worthy Swedish Professor would not consent 
to it, and insisted on their waiting for his refusal. 

In consequence of the subtraction of a small herbarium made by 
the younger Linneeus, and given to a Swedish baron to satisfy a debt 
he claimed, a deduction of one hundred guineas was made in the 
purchase-money j and in October 1784 the collection was received, in 
twenty-six great boxes, perfectly safe. The whole cost^ including the 

freight 
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freight, was 1029/. The , duty was remitted on apidicalion to the 
Treasury. The ship which wm conveying this precious treasure had 
just sailed, when the King of Sweden (Gustavus Ill.)» who had been- 
absent in France, returned, and hearing the story, sent a vessel in 
pursuit, but happily it was too late. 

The collection consists of every thing pwsessed by the ^reat Lm- 
nseus and his son relating to natural history and medmine. The 
Library contains about 2500 volumes. The old herbarium of the 
father comprehends all the plants described in the Species Plantarwa, 
except perhaps about 500 species {Fitngi and Palma excepted), and 
it had then perhaps more than 600 undescribed. 

The herbarium of young Linnaeus appears to have had more atten¬ 
tion bestowed upon it, and is on better paper. It consists of most 
of the plants of his Supptementum, except what are in his father s 
herbarium, and has besides about 1500 very fine specimens from 
Commerson’s collection, from Dombey, La Marc, Pourrett, Gouan, 
Smeathman, Masson, &c., and a prodigious'quantity from Sir .Joseph 
Banks, who gave him duplicates of almost every one of Aublett s spe¬ 
cimens, as well as of his own West Indian plants, with a few of those 
collected in his own voyages round the world. 

The insects are not so numerous j but they consist of most of those 
that are described by Linnaeus, and many new ones. The shells are 
about thrice as many as are mentioned in the Systema Natures, and 
many of them very valuable. The fossils are also numerous, but 
mostly bad specimens and in bad condition. 

The number of the MSS. is very great. All his own works are in¬ 
terleaved with abundance of notes, especially the Systema Natures, 
Species Plantarum, Materia Medica, Philosophia Botanica, Clavis 
Medicina, Ike. There are also the Iter Lapponicum (which was after¬ 
wards published). Iter Dalecarlicum, and a Diary of the Life of Lin¬ 
naeus for about thirty years of his life. The letters to Linnaeus, (from 
which a selection was also published by the President,) are about 
three thousand. 

This splendid ac((uisition at once determined the bent of the pro¬ 
prietor’s studies. He considered himselt, as he has declared, a trustee 
only for the public, and for the purpose of making the collection 
useful to the world and to natural history in general. How well he 
has fulfilled this trust will appear from the sequel. He had no sooner 
obtained quiet possession than he be^n to fulfill his engagement, 
for we find him in the year 1785 making his first appearance m an 
autihor, by translating the Preface to the Museum Begis Adolphi En- 
elerid of Linnaius, being succinct and admirable reflections on the 

study of nature. . 

In the year 1786 he prepared himself for an extensive tour on the 
Continent j in which his chief object was to examine into the state of 
natural history in the difterent cities and towns he might pass through, 
not neglecting the incidents, e.specially the fine arts, whjcb usually 
engage the attention of travelers. At Leyden he graduated in me¬ 
dicine i but it does not appear that he tanied there a longer time 
th an was necessary for this purpose. On this occasitm he piublished 
New Series, Vol. 3, No. 17. Maiy\S2S. 3 E his 
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his Thesis De Generatione. The “ Sketch of a Tour on the Con¬ 
tinent/’ though long superseded as a companion to the tourist, is still 
curious to the naturalist, as showing the state of science at that time. 
It contains, too, a fund of good sense expressed with facility; and to 
those who enjoyed the acquaintance and friendship of the author, will 
always remain valuable, as furnishing the truest image of his mind, 
reviving his liberal opinions in their recollection, and his easy and 
elegant manner of communicating them. 

In the year 1738, when he had returned and was settled in London, 
he with some other naturalists projected the establishment of the 
Linneean Society, which had for its object the cultivation of Natural 
History in all its branchCvS, and especially that of Great Britain. This 
Society, which has grown now into considerable importance, was a 
scion of the Royal Society, and had its origin in the jealousy which 
some of the members of the parent Society entertained of the pre¬ 
ference which they alleged was given to Natural History in their 
Transactions j while its theii President was thought to favour the sub¬ 
ject, to the exclusion of others of equal, if not of greater importance. 
There are still some who recollect the argumentative and vehement 
eloquence by which this side of the question was supported by a re¬ 
verend Prelate. 

It was during this stormy period that Sir James Smith, in conjunc¬ 
tion with the late Bishop of Carlisle, Sir Joseph Banks, and others, 
laid the foundation-stone of the Linnsean Society. Its first mt'eting 
was held April 8, 1/88. The Society then consisted of fifty Fellows, 
and about twice as many more Foreign Members, Dr. Smith being 
the first President, Dr. Goodenough the first Treasurer, and Mr. 
Marsham the first Secretary. Of these original Fellows, how few are 
left! and of those who arc, their hoary locks, still seen occasionally 
at the meetings of the Society, remind u$ of the respect and gratitude 
we owe to them as fathers. May their declining years derive con¬ 
solation from the success of this their early project! 

At the first Meeting, the President delivered a Discourse, judicious 
and appropriate. On the Rise and Progress of Natural History. We 
find him also about this time producing a paper which was read before 
the Royal Society, entitled Observations on the Irritability of Ve¬ 
getables. It cbiefiy regards the mode of impregnation in the Bar¬ 
berry ; and attracted considerable attention at the time, being trans¬ 
lated into other languages, and appearing in different publication.^. 

The next considerable work which, we find him undertaking, is the 
re-publication of the wooden blocks of Rudbeck, which had faUen into 
his hands with .the Linnsean collections. Linneeus was possessed of 
about 120 of these blocks, which had escaped the fire at Upsal, where 
almost the whole impression of the second volume, and all but three 
copies of the first, were burnt. As Rudbeck was the foundmr of a 
school at Upsal destined afterwards to give laws to the rest of the 
world, the re-publication of this fragment of his great work was a 
tribute of gratitude to his profound and varied learning. 

^ From 1789 to 1793, our author was engaged in various, publica¬ 
tions relating to his favourite science. Most of them terminated in 

being 
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being only fi^mentst for want of patronage by the public. Such 
were his PUmtarum leones haetenus inedita;; leones picia Plantarmn 
rariorum) H^cUegium Botankum; and Specimens of the Botany of 
New Holland.” One of these literary projects, “ English Botany,” 
however, did not suffer the shipwreck experienced by ^e others, but 
has received the encouragement it deserved. This is not attributable 
to its execution being superior to the other works which have failed, 
but because it treats of the plants of our own country, in which all 
are interested. It has the singular merjt of being the only national 
Flora which has given a figure and description of every species native 
to the country whose productions it professes to investigate j and 
while other works of a similar kind have enjoyed the patrouage of 
foreign Crowns, and have even been supplied with funds to carry 
them forward in their tardy progress, this work has been rendered 
complete by the patronage of the public alone, and was brought to a 
successful termination in 1814, by the united efforts of the President 
of the Society, and of Mr. Sowerby, the draughtsman and engraver. 

In the year 1793 appeared in the Memoirs of the Academy of 
Turin, of which he was a Member, his essay De Filicum Generihus 
dorsiferarum, and which was republished in English in his “Tracts on 
Natural History." 

Soon after our author’s marriage in 179fi he removed to Norwich, 
his native place, where he continued to reside, paying occasional visits 
to London, for the remainder of his life. 

The next considerable work upon which the reputation of our au> 
thor is built, is the Flora Britannica, which appeared in the years 
I800~1804. It is remarkable, like all his other Ihbours, for accu¬ 
racy in observing, accuracy in recording, and unusual accuracy in 
printing. It comprises descriptions of all the phsenogamous plants, 
of the Filices, and the Musd ; and every species has been carefully 
collated with those which Linneeus described. Being written in the 
Latin language, the information is condensed into a small compass; 
while it has the rare advantage of having had every synonym com¬ 
pared with the original author. 

The Compendium Flora Britannvccs has gone through four editions, 
and is become the general text-book of English botanists. It is per¬ 
haps the most complete example of a manual furnished on any subject. 

While he was engaged in the Flora Briiunnica, the executors of 
the late Professor Sibthorpe selected him os the fittest person to en¬ 
gage in editing the splendid posthumous'work of that liberal patron 
of science ; a task for which the unrivalled attainments of the Presi¬ 
dent, and his personal friendship with the Professor, peculiarly quali¬ 
fied him. Hie drawings which were made by Ferdinand Bauer, and 
the letter-press which was written by Sir James Smith from scanty ma¬ 
terials furnished by Dr. Sibthorpe, are both worthy of so munificent an 
undertaking. To complete the work, which is to consist of ten folia 
volumes, and 100 coloured plates in each, Dr. Sibthorpe bequeathed 
a freehold estate at South Leigh, in Oxfordshire; which, after the 
completion, is to be charged with the support of a Professor of Rural 
Economy in the University of Oxford. 


The 
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The Introduction to Physiological and Systematic Botany has also 
been a most successful publication, having passed through five editions. 
U is indebted for its popularity to a happy method which the author 
h^ of communicating knowledge, to the good taste he every where 
displays, and to that just mixture of the utile with the du/ce, which he 
knew so well how to apportion. 

. in 181U appeared his Tour to Hofod, the seat of his old and ac¬ 
complished friend Thomas Johnes, Esq. 

In 1814 he received the honour of knighthood from the hands of 
his present Majesty* on the occasion of his Majesty consenting to 
become the patron of the Linnsean Society, and granting them a 
charter. 

About 1818 the Professor of Botany at Cambridge encouraged the 
President to offer himself for the Professorship of that University. 
He obtained the countenance of many of the heads of houses, but 
unfortunately it terminated in a controversy on his religious opinions, 
which he could not, and never would, compromise. It produced two 
small tracts from his pen, which at least show that he was not dis¬ 
qualified by the absence of the most charitable spirit. 

In 1812 his Grammar of Botany appeared; and in the same 
year, a “ Selection of the Correspondence of Linnaeus and other Na¬ 
turalists.” 

During a large portion of his literary life, he was in the habit of 
writing articles for Dr. Rees’s Cychrpeedva on different subjects in 
botany and biography connected with it. Many of these biographical 
memoirs are choice morsels of original information; and we need 
only refer to the words Curtis, Linnseus, Hudson,^ and Sibthorpe, in 
justification of our assertion. Most of his articles will be found marked 
with the letter S, it being his undeviating rule never to publish any 
thing on anonymous autliority in science. Even some Reviews which 
he had written early in life, he afterwards avowed by republishing them 
in his “ Tracts." 

The second volume of the Supplement to the Encyvloptedia Britan- 
nica is indebted to our author’s pen for a Review of the Modern State 
of Botany, an article which supplies some deficiencies in his Introduc¬ 
tion, though chiefly an abridgement of the Prtslectiones of Linnseus, 
as published by Giseke. 

During the whole of his literary career he occasionally contributed 
papers to the Linneean Transactions.—But the last and best work of 
the distinguished President is the English Flora," consisting of four 
volumes octavo, and describing the phaenogamous plants and Ferns of 
Great Britain, though its title might imply a more limited range. Finis 
coronal opus. There is no Flora of any nation so complete in flowering 
species, and none of any country in which more accuracy and judge- 
menf; are displayed.' If any person should in future contemplate a 
work of this kind,—whatever the originality of his information, what¬ 
ever the novelty of his subject,—let hhn imitate this illustrious author 
in careful remark, in taking nothing upon trust, in tracing every syn¬ 
onym to its source, and lastly in arran^ng his matter in such a 
manner, by the aid of different types, as shall render it easy of refer¬ 
ence, 
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ence, and point out at a glance the nature of it. However mechanical 
some of thi& may appear^ it is absolutely essential to be attended to 
in Natural History, where the subjects are infinite in number, and 
where aid must be derived from every mode of generalizing particulars. 

In summing up the scientific character of the deceased, it may be 
comprised in a few words. As a naturalist, he contributed greatly to 
the advancement of science j and stood pre-eminent for judgement, 
accuracy, candour, and industry. He was disposed to pay due respect 
to the great authorities that had preceded him, but without sufiering 
his deference for them to impede the exercise of his own judgement. 
He was equally open to real improvement, and opposed to the affecta¬ 
tion of needless innovation. He found the science of Botany when 
he approached it, locked up in a dead language,—he set it free by 
transfusing into it his own : he found it a severe study fitted only for 
the recluse,—he left it of easy acquisition to all. In the hands of his 
predecessors, with the exception of his immortal master, it was dry, 
technical, and scholastic; in his, it was adorned with grace and ele¬ 
gance, and might attract the poet as well as the philosopher. 


LXI. Intelligence and Miscellaneous Articles. 

NEW^ MINERALS. 

P ROF. BREITHAUPT (Schweigger's Journal der Chemie und 
Physik, N. S. vol. XX. p. 314, &c.) gives a description of the fol¬ 
lowing new mineral species: 

I. Karphonderite. Name derived from the straw-yellow colour. 
Reniform masses, rarely from granular composition, uneven; shining 
and glimmering in the streak, with resinous lustre. Colour and 
streak pale and high straw-yellow. Hardness = 4*0...4*5. Sp. 
gr. = I'o. Feels greasy. Before the blowpipe upon the coal it 
becomes black, and melts in a strong fire into a globule which is 
attractible by the magnet. In glass of borax it is easily soluble, 
and with salt of phosphorus it melts into a black scoria. It con¬ 
tains oxide of iron, phosphoric acid, water, with small quantities of 
oxide of manganese and zinc. It has a great similarity to oxalite, 
yellow iron-ore, or iron-sinter. It occurs in Greenland. 

II. MesUitte.spar. Name derived from that is, what 

stands in the middle (of brachytypous lime-haioide, and brachy- 
typous parachrose baryte). Rhombohedral, R — oo. R = 107° 14' 
R-l-oo. Cleavage distinct, parallel to R. Lustre vitreous. Colour 
dark-grayish, and yellowish-white... yellowish-gray. Streak white. 
Transparent.. .translucent. Hardness = 4. Sp.gr. = 3*34.. .3*37. 
Before the blowpipe the mesitine-spar decrepitates. In muriatic 
and nitric acid a feeble efiervescrace takes place, but it is entirely 
soluble. It contains probably magnesia, lime, protoxide of iron, 
and oxide of manganese. It is found in little crystals, in rhorobo- 
hedral quartz at Traversella in Piemont. > 


111 . Tauio- 
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ni. TaiaoUte, Prismatic. Fundamental form, scalene four-sided 
pjnramid. 

a: 6: s= 1; 1‘9461; 1*3648. 

Observed combinations: - ' 

I, M = OD a: 6:c = 109°46'. 
r=: 4 a: 6:00 c s 51° 5^. 

= 00 a: Qo 6 : c fig. 9 of Mohs’s treatise, 

2.M;g;A; 

{ = = 86 ° 22 '. 
e=2a:5GOC = 88° 25'. 

Cleavage, only in, traces and interrupted, parallel \J. 
toMandn. Fracture conchoidal...uneven. Lustre 
vitreous. Colour velvet-black. Streak gray. Opaque. Hardness 
= 6‘5.. .7*0. 3p* gr« = 3*865. Before the blowpipe, upon char¬ 
coal, the tautolite melts to a blackish scoria, which is attracted by 
the magnet; with borax it melts to a clear green glass. These and 
other reactions show that the mineral consists of silica, black prot¬ 
oxide of iron, magnesia, and alumina. It is found in the volcanic 
feldspath-rocks, in the neighbourhood of the Lake Laach Sea in 
Rhein-Prussia. The tautolite seems to be related to the chrysolite, 
as the Ceylanite to the Spinelle.—Brewster’s Journal of Science. 
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Gosport.—Numerical Results for the Month. 

Barom. Max.30-30 Mar. 16. Wind W.—Min. 29-02 Mar. 21. Wind S.W. 


Range of the index 1-28. 

Mean barometrical pressure for the month. 29-879 

Spaces described by the rising and falling of the mercury. 5-640 


Greatest variation in 24 hours 0-580.—Number of changes 17. 

Therm. Max. 63° on several days.—Min. 30° March 6. Wind NW. 

Range 33°.—Mean temp, of exter. air 47°-92. For 30 days with O in 4972 
Max. var. in 24 hours 2^-00—Mean temp, of spring water at 8 A.M. fiO^-SO 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the air in the morning arid evening of the 16th 100° 
Greatest dryness of the air in the afternoons of the 19th & 24th... 44 

Range' of the index. 56 

Mean at 2 P.M. 58o-4 —Mean at 8 A.M. 73°-0—Mean at 8 P.M. 71*4 

- of three observations each day at 8,2, and 8 o’clock. 67-6 

Evaporation for the month 1-90 inch. 

Rain near ground 1-765 inch.—Rain 23 feet high 1-620 inch. 


Summary of the Weather. 

A clear sky, 4^; fine, with various modifications of clouds, 15; an over¬ 
cast sky without rain, 7i; foggy 1 ; rain, 3.—Xotal 31 days. 

Clouds. 

Cirrus. Cirrocuinulus. CiiTostratus. Stratus. Cumulus. Cumulostr. Nimbus. 
12 6 24 1 19 25 15 


Scale of the prevailing Witidsi 

N. N.E. E. S.E. B, SNf. W. N.W. Days.. 

3i 1 3 4 6 54 9 31 

General 
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Qeneral Obiervations .—This month coitiineneetl with rold weather, which 
kept up till the. 7th; and it was also cold and humid from the 23rd to the 
end: the other part was mild for the season, the maximum temperature of 
the external air in the day often being at 

Rain, frequently accompanied with hail, fell on twelve different days, 
but the quantity does not amount to two inches. 

On the I4th, Idth, and 16th, thick fogs prevailed here. 

In the afternoon of the 22nd there were two winds, the lower one from 
N.W., and the upper one from the South, which, uniting the clouds, gra¬ 
dually brought on several vivid flashes of lightning, and loud claps of thun¬ 
der, which were immetliately followed by a heavy shower of hmlstones 
coated with a snowy substance. Soon after 5 o’clock in the morning of 
the 2flth, a smart shower of snow fell, which covered the ground and the 
surrounding hills for a short time only, as it was soon afterwards succeeded 
by rain. In the evening of the 30th it again snowed a little, but it disap¬ 
peared before the morning. 

After the vernal equinox winter revisited us in keen northerly and easterly 
winds in the days, and thick hoar frosts in the night; so that winterly 
weather was felt here some weeks after the beginning of spring. 

The mean temperature of the air this month is about tliree degrees 
higher than the mean of March for the last twelve years. 'I'he temperature 
of spring water is nearly at a stand ; and the ground is now warmer than it 
has been at the close of March since 1822. But this additional hesit does 
not appear to have modified the prevailing chill in the atmosphere, it being 
either too small, or dissipated by evaporation, before it could arrive at a 
sufficient altitude to have any eflcct. 

The atmospheric and meteoric pheenomena that have come within our 
observations this month, are one solar and one lunar halo, one meteor; 
lightning and thunder in the afternoon of the 22nd, and nine gales of wind, 
or days on which they have prevailed; namely, two from the North, two 
from North-east, one from South-east, one from West, and three from 
North-west. 


REMARKS. 

Zio;id(m.--March 1,2. Cold and cloudy, s— S. Fine. 6. Clear and cold. 
7. Cloudy: showers at night. 8. Hazy: fine. 9,10. Very fine. 1 1. Slight 
fog: very fine. 12. Cloudy. 13—15. Very fine. 16,17. Cloudy. 18. Fine: 
stormy at night. 19. Very fine. 20,21. Cloudy: with showers of hail. 
22. Cold with slight showers. 23—25. Clear and cold. 26. Cloudy: rain 
at night. 27. Rain in morning: fine. 28. Drizzly: cloudy. 29. Cloudy 
and cold. 30. Cloudy. 31. Foggy: very fine. 

5<w/on.—March 1. Cloudy: rain p.m. 2, 3. Cloudy. 4. Cloudy: stormy 
night. 5. Fine. 6. Fine: snow a.m. 7. Cloudy; rain p.m. 8. Cloudy. 
9—II.Fine. 12,13.Cloudy. l4,lS.Fine. 16— iS.CIoudy. l9.Stormy. 
20. Cloudy: rain at night. 21. Cloudy: rain p.m. 22. Fine : rain at night. 
23*. Fine. 24. Fine: rain p.m. 25,26. Cloudy. 27. St .rmy and rain: rain 
A.M. 28.Cloudy. 29. Fine: ndn A.M. sa 31. Fine. 

jPenzance.—March 1. Clear: fair. 2.Fair: clear. 3—6,Fair. 7.Fair: 
showers. 8. Clear. 9. Fair. 10. Fair; misty, ll. Misty: rain. 12-:- 
14. Fair. 15. Foggy. 16,17. Fair. 18. Clear; rain. 19. Rain; fidt. 
20.Run:showers. 21,22.H^-shower8. 23.HEulandsnow. 24,25.CleaB: 
haiUhowers. 26. Cloudy: rain. 27.Cloudy:clear. 28.Cloudy:showers. 
29, .30. Clear: showers. 31. Clear.—Run-gauge ground level. 


Meteoro- 
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JUNE 1828. 


LXII. On the Artificial Production of Cold. By Richard 
Walker, Esq, of Cfyord. 

To the Editors of the Phihsofihiccd Magazine and Annals. 
Gendemen, 

r ' is now forty-one years since my discoveries on the “arti¬ 
ficial production of cold ” were first made public by their 
appearance in the Philosophical Transactions for the year 1787, 
and several succeeding volumes. Passing over what has al¬ 
ready been published respecting them, 1 shall proceed to a 
detail of a few other circumstances as a kind of appendix, which 
1 have for severid seasons intended to offer ror publication, 
had not other matters, as professional avocations and profes¬ 
sional communications, too much engaged my attention to al¬ 
low of it 

Immediately on the announcement of the discoveries as above 
stated, 1 received various proposals from re^iectable persons 
respecting their practical utility in this country. I answered 
these by a declaration that wherever natural ice could be ob¬ 
tained and preserved, this must ever supersede th^iiki^ of the 
artificial means alluded-to. It is true that I had an eye to 
their application in hot climates, as between the tiropics; and 
so soon as ;ny experiments became public, a treatise on the 
diseases of tropic^ climates appeared from the pen of Br, 
Moseley, who fixed upon one, which he ootisidered the most 
appropriate, and strongly recommended its adc^tion as a iHiTy 
vamalde acquisition as well in a medicinal point of view, as i 
luxury. 

Jl^jejmquishing, from various causes, the design of ^ ^ 
them myself to any such purpose, I took care however io i 
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out, in my original communications, the complete efficiency of 
them for sudh Intention to their utmost extent, and the best 
mode, as it appeared to me, of applying them in hot climates. 

Understanding, a few summers ago, that a manufactory had 
been established for preparing ice-creams, as well without the 
use of ice, as with it; and likewise for making for sale ah ap¬ 
paratus for the purpose,—I was induced to visit it. 1 examined 
the apparatus,—a very appropriate one for the purpose, and 
likewise the freezing powder, which I instantly recognized to 
be the weakest in power of my various compositions for the 
purpose, but possessing the advantage of being readily re¬ 
covered repeatedly for the same purpose with undiminished 
effect. Tliis powder, by its taste and appearance, I found 
to be a mixture of sal ammoniac and nitre, which I was in¬ 
formed was repeatedly recoverable in a fit state for refrigefa- 
tion. I originally exerted every effbit, in vain, to increase its 
power by the addition of a third ingredient, possessing like¬ 
wise the advantage merely by evaporation to dryness, of being 
repeatedly recovered for the same use. This powder, as re¬ 
lated in my original communications, consists of equal parts 
by weight of sal ammoniac and nitre. By way of test, 1 reco¬ 
vered It by evaporation twelve times, without any abatement 
of its efficacy, as originally stated'*. 

It is unnecessary to enter into a description of the apparatus 
just mentioned, or the principle and mode of its application^ 
especially as the whole is embraced in the following statement. 

A circumstance occurred here (at Oxford) which occasioned 
the method to be put to the test of useful application. A con¬ 
fectioner, happening in a scarce season to be unprovided with 
natural ice, applied to me for assistance. I assured him that 
in the large way (as 1 have stated in my original communica¬ 
tions) the best method was to freeze water first, and then to 
use the ice in the usual way for freezing creams. Accordingly an 
apparatus of large dimensions, of rather an oblong form, was 
made of tin (fitter for the purpose if cased with wood) con¬ 
sisting of channels so constructed that the water to be frozen 
should be subjected tothe freezing mixture on both sides. Thisj 
properly prepared, was placed in a cool cellar during the night, 
and early in the morning (the temperature in the open air in 
the shade in the day-time being above 80®) the ice was col¬ 
lected, which amounted to severafpounds in weig|ht. This ice, 
which was as limjiid as the finest flint-glass, was applied in the 
usual way, and with the apparatus ordinarily used by confec¬ 
tioners ^ the purpose of fireezing creams^ and the mixed 

* manu&cto^ aUuded^oiaat ** No. 41, New Bridgestreet, Black- 
fn^, London (late Pattenaop’s), now Armstron^e.” 

powder, 
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powder, of which he had procured an adequate quantity, re¬ 
peatedly recovered by evaporation over his W iron plates, for 
fresh use. 

1 shall now present the immediate object of my present com¬ 
munication ; viz. what 1 consider to be the best mode and fit¬ 
test apparatus for cooling wine in sumnSer, for fieedng creams 
in the small way for private use, and likewise for freezing a 
small portion of water, merely as an experiment for public or 
private exhibition. 

The drawing annexed (Plate VIL) is designed to represent 
on a small seme the construction and exact proportions of 
each freezing apparatus, and likewise the construction and 
form of the apparatus for cooling wine. 

Fig.l. is an apparatus for freezing water on the smallest 
scale, ns above mentioned, in the hottest weatlier. The vessel 
for containing the freezing mixture is three inches and a half 
in width, and its height equal in measure to its width; and 
the tube for contmning the water to be frozen five-eighths of 
an inch in width, and reaching, as represented, very near to 
the bottom of the vessel: there is likewise a rim or continua¬ 
tion of the vessel, without a bottom, to insulate it from, the 
table or stand it rests upon. The apparatus itself consists of 
two parts; viz. the vessel for containing the freezing mixture, 
and its cover, in one piece with the tube, fitting close over 
it (represented together in the drawing). When the water is 
frozen, upon taking off the cover and wiping the tuhe^ the 
solid ice will have become detached by the heat, and on in¬ 
verting it drop out. 

The process may be known to be completed by the going 
off or melting of the hoar-frost which exhibits a curious ap< 
pearance outside the apparatus. 

Fig. 2. consists of an apparatus in one piece; viz. the vessel 
for containing the cooling mixture, and the cup or . can (if 1. 
may so call it) for receiving the decanter, its top rising vsomer 
what above the height of the vessel for an obvious reason, with 
a cover that will admit of easy removal (in the drawing ri^re- 
sented together). This apparatus likewise has. an, appendi^ 
or rim like the former, to insulate it from the table it niay be 
convenient to be possessed of a couple of thes& , . ' . 

Fig. 3. The apparatus for freezing creams, in which 
freezmg mixture is to act on both surfaces of the part contattN 
ing it, as being more (economical and expeditious, ia stst Jlo. 

> timple. This however consists only of two parts; vk. the vjaiscdi 
ibr containing the freezing mixture; and a cover, to which is 
attached, in the same piece (instep of a tube or ciip as in 
fig. 1.), a concentric annular cavity or chamber, in which the 

3 F 2 prepared 
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prepared cream 'is to be frozen: this cavity, formmg a circle 
within the vessel itself is open at the top, as represents, and of 
course closed at the bottom, and reaching very nearly (as the 
tube in 1.) to the bottom of the vessel: this secondary part, 
as likewise represente(^ fits close as in fig. 1. over the vessel 
containing the freezing mixture. The proportions of the appa^ 
ratus when together are thus: The outer space in width, two 
parts all round; the middle space, or that which contains the 
cream, one part all round; and the inner space three parts in 
width,—this serving as a general scale of proportions for an 
apparatus of any size. The proportions for an efiicient appa¬ 
ratus, as my own, may be: for the first space ten-eighths of an 
inch (one inch and one-fourth); for the second, five-eighths of 
an inch; and for the third space, fifteen-eighths, or ramer two 
inches, inaking the width of the apparatus itself somewhat above 
five inches and a half; its hemht being equal to its width, a 
project!^ rim at the bottom likewise to insulate it from the 
table. It will be perceived that in the figure there are seven 
very small holes or apertures in the central part of this cover 
(one in the centre and-six round at due distances), just suffi¬ 
cient for file escape of the air, to admit of the ascent of the 
freezing mixture in the middle part of the vessel. This ap¬ 
paratus is somewhat elevated at the top, or slightly convex, 
and the part in which the apertures are placed guarded by a 
shallow rim to prevent an accidental running-over of the mix¬ 
ture into the part containing the cream. This apparatus should 
be furnished (as expresse^in the figure) with an outer cover 
similar, but less elevated, to the one at fig. 2. Previously to 
use it will be proper to ascertain the quantity of liquid the ap¬ 
paratus will contain when together, and mark its height; like¬ 
wise the proportion of the ingredients for furnishing a given 
quantity in measure should be known. Thus, if the three salts 
are used (which I would recommend to a private individual, 
alw^s doing so myself^ although these cannot be recovered 
for future use, but being more efficacious than the two only) 
for each pint, small or ok! measure, will be required of sal am¬ 
moniac and nitre (each equal parts by weight reduced together 
into.fine powder) six ounces, and of Glauber’s salt, in clear 
crystals and dry, four ounces and a hal^ freely r^uced to 
fine powder, or kept from the access of air, and in a separate 
pared from the former; and water ten ounces, or enough to 
make up one pint in measure when added to the former in- 
gr^ients course, fiae whole rhost be well stirred together^ 

and expeditiously, before miroducing that part of the apparatus 
which contmns tjie article to be frozen, and occasionally after- 
waras, till the object is completed, avoiding as much as possi- 
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ble any accidental accession of heat. A freezing mixture com¬ 
posed of sal ammoniac and nitre with water, aU at the tempe¬ 
rature of 50°, to which temperature^ or nearly so, they may 
all be. reduced by water from a pump by drawing off a suffi¬ 
cient quantity first, will from 50° produce a cold of 2S° below 
the freezing point,, and with the addition of Glauber’s salt to 
28°. The confectioners find a de^ee of cold at 12“ or 15“ be¬ 
low the freezing point sufficient for their purpose; but it must 
be recdilected that the cold produced by salts dissolved in water 
is not so durable as with ice and salt; the duration of the refri¬ 
gerating power in the above mixtures will of course be in pro¬ 
portion to the quantity and thickness of the apparatus. In the 
way the confectioner managed, the mixture in the apparatus 
retained its freezing property till the morning: my usual way 
is, in extreme hot weather, to place the vessel containing the 
powdered salts in the coldest water drawn from the pump pre¬ 
viously ; but in the ordinary way it will suffice to add the cold 
water without the above precaution: it may be advisable to be 
provided with a second quantity of the ingredients to preserve 
the cold by a renewal of the mixture. The drawings are taken 
from an apparatus of each kind of my own,—^they are made 
of tin, for want here of a fitter material, and are painted out¬ 
side of a grass-green colour. The confectioner abovemen- 
tioned laid in a stock of a hundred weight of each of the arti¬ 
cles ; viz. sal ammoniac and nitre; the former at the rate of 
one shilling per pound, and the nitre at foiirpence—which of 
course when mixed, was at the moderate price of only eight- 
pence per pound. Glauber’s salts may be procured in tne large 
way at the rate of about twopence per pound, and by the sinme 
pound at fourpence. The apparatus abovementioned may m 
only haJf or three parts filled for use; care must be taken in 
every instance that the surface of the subject to be acted upon 
be rather below the surface of the freezing mixture. 

For cooling wine, the coldest water drawn from a punip 
will be quite sufficient; however, if required, a small portion 
of the cooling powder may be added to the water. 

The addition of Glauber’s salt, it may be observed, increaiSCs 
the densi^ of the mixture, which then becomes a better con¬ 
ductor of the cold, if I may so express myself and more¬ 
over retains the same temperature longer: or course it will be 
better of the two to overcharge than undercharge the promo¬ 
tion of the salts to the water. It will be apparent, for obViods 
reasons, that the part oont^ing the subject tobe cooled 
be as thin as may be^ and the whole of the external '^Cin 
every apparatus thick. 

This detail may probably appear prolix to any person in¬ 
duced 
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duced by curiosity only to look it over; bdt to any one wbb 
means to put it in practice, the whole will be found essential, 
and with a little attention and experience become familiar and 
easy, and in which I have endeavoured to combine eveiy ad> 
vantege the subject will admit of; and as coming from the 
*^fountain head,’* it may not prove uninteresting to some at least 
of your numerous readers. I am, Gentlemen, 

Your most obedient servant^ 

Oxford, April 28,1828. RiCHAED Walker. 


LXIII. On the Causes of Single and Erect Vision*. By 

L##* 

TN order to understand aright the reason of single and erect 
■■■ vision, it is necessary first of all to perceive the truth of 
certain metaphysical positions in relation to vision, without 
the establishment of which, confused ideas, hypothetical 
assumptions, and inconclusive reasonings on optical experi¬ 
ments and facts are presented to the mind, and tend to em- 
banass the simplicity of that truth which might otherwise be 
immediately revealed. 

First,—Vision is a consciousness in the mind, and its next 
proximate cause must be a power equal to its production, and 
which unites it to the material world. 

Secmidly,-—Vision of one colour only can never yield the 
vision of figure, because the proximate cause of the vision of 
figure is a ane of demarcation formed by the sensation of the 
junction of two colours. 

Thirdly,—The physical impulse producing such conscious¬ 
ness of colouring, is an equal proportional variety upon the 
retina of an eye; one eye alone being first supposed, as it is 
tri^ efiBci^t to yield the idea of figure. 

Fourthly,—An object cannot be in two places at the same time. 

Fifihly,—An object cannot exist and put forth its action 
where it is not. 

These premises being supposed to be granted, let the ques¬ 
tion be asked. Why with two eyes given, two objects are, 
not seen, although there be but one object given externally ? 

The answer (when supported by the foregoing premises, 
and conjoined with certain optical facts with' which all 
who are conversant with the subject, are acquainted) will 

^because there is not presented to the mind that variety 
<f ctdouring which is necessary and alone efficient as the next 
proximate‘.cause (f vision; that is, ^ere are not two lines if ^ 
separate demarcation between two o^ectSt but one line of demar^ 


* Communicated hy a fnend of the Author. 

+ Author of ** An Essay on the Relation of 'Cause and Edect ;”*aiid of 
“ Essays on the Perception of an External Universe,” &c. 
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cation only is psesentedt as in one eye supped. Should it be 
asked, whence is it that such a proportional variety is not 
presented to the mind ? The answer which tlie premises and 
optical experiments equally supporU is, because the impulse 
upon each eye [when the axes of both are directed to the same 
point or olyect,) being precisely alike^ there is no variety of 
colouring painted, upon either eye^ equal to the production of 
that variety of perception, necessaiy to yield the ideas of two 
objects^ separated from each other, between their interior and 
horizontal edges. 

Let the letter A, Ibr instance, be painted upon one eye, and 
the perception of its figure arises in the mind, from the points 
of distinction between the black letter and the white around 
it: there is a sense of difference created. Place it on similar 
point{^ of two retinae, and each point of the figure painted on 
each retina will yield to the mind but one point of conscious 
black against one point of conscious white; and not two points 
of black against two points of white, because there is no inter¬ 
vening white painted on either retina, which can yield a con¬ 
sciousness of the separation of the two A% to a distance from 
each other, thus, A-A. 

The white space between the two A*$ is not painted on 
either retina. How then can any idea of it arise in the mind ? 

1^ in order to render these ideas more intelligible, we ana¬ 
lyse with still greater nicety the question, why we see dupli¬ 
cates of similar figures with one eye only supposed, it will at 
once appear obvious why we can .j)erceive but duplicates of 
such figures, instead o^qiiadruplicates,v/hen two eyes are used. 

Now if 07ie eye should see but one colour only, it is sup¬ 
posed to be granted that there could be no sense of any de¬ 
fined figure wiiatever: one impulse therefore yields not figure. 

If one and the same colour should be seen by two eyes, it 
must still be acknowledged there would be no fi^re: two 
similar impulses therefore cannot give the sense of figure to 
the mind. Now upon one colour (say a purple ground) painted 
upon one retina, mark a scarlet cirde O; a sense of one figure 
will immediately arise firom two varieties of colour being carw 
tied to the mind, viz. a line of demarcation to the puiple 
ground by the scarlet circle: tm impulsions, or tm varieties 
of colouring, are therefore necessary to the perception of one 
figure. Again, if with om eye given, 1 wish to see two stylet ’ 
circles upon the purple ground, what must I do? Wifi four 
impulsions yield two similar figures? 1 answer, No. Tliece 
must hejke impulsions in ord^ to convey to mind die 

sense of two figures: there must be ; that is, the im¬ 

pression 
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pression of tlie purple ground must be repeated ini'zco diilereut 
parts of the sentient retina; two scarlet lines must be thence 
impelled, and these made obvious by the intemeninghofrizmtal 
ivqndse between the circles i for could the intervening space be 
absorbed, and each point of scarlet coalesce with eadi point 
of scarlet, and purple with purple, there would then be but 
four in^ulsions of colouring, but four varieties, which would 
be inefficient to the observation of two figures. A coalescence 
of similar points of colour may perhaps produce a superposi¬ 
tion or increment of colour, so as to create a superior bril¬ 
liancy in the appearance of the object; but a coalescence (f 
■points cannot give a sense of the separation of points. There¬ 
fore for the mind to have a sense of onr figure, there must betwo 
consciousnesses of colour; and to have a sense of two figures, 
there must he foe distinguishable consciousnesses of cplour. 
However often one colour only be repeated, there will be no 
figure ; however often two sim^r colours be repeated, (no in¬ 
tervening one being supposed,) but one figure will arise; whilst 
to entertain a sense of tm figures,^uc impulsions are necessary. 
1 hold it therefore <as an axiom in the laws of vision, that the 
repetition of similar impulsions of colour mil not yield a num- 
of figures equal to the number of suck impulsions s but that 
the number of fgures perceived, arises from those proportional 
intervals of t^ impulsions of colour, which must vary in a certain 
ratio to the number of figures impelled. 

However, therefore, the number of may be multiplied, 
Uie mind can have no consciousness of sny additional number 
of figures, whilst only similar impulsions Qf colour are yielded 
to it. 

Let us enter into some further detail. If one scarlet circle 
on the purple ground be painted on the corresponding points 
of two retinae, and thence impelled to the mind, there can still 
only arise the sense of one scarlet circle; for there have existed 
\mx.Jbur physical varieties on the retinae, and but four varieties 
have been impelled to the mind: and it has been proved that 
foe physical varieties are necessary to exist upon a retina, or 
upon retinae however numerous, in order to impel correspondr 
ing consciousnesses to the mind, and which would be necessary 
for the mental apprehension of tnao figures. Let the figures 
without an intervening horizontal colour be supposed to be 

marked thus, The intervening horizontal colouring 

necessaiy to separate the painting of two figures on the retinae, 
is not painted on either retina; it does not exist; and therefore 
no conscious separation of two figures can possibly arise to 

the 
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the mind. There exists indeed a certain space between the 
two eyes outwardly on the face,' but the colouring of this ibk 
tervenin^ space is not painted on either retinaj and therefore 
cannot be noticed by tne mind; nor is there any intervening 
horizontal purple presented to the mind: Each point of scarlet 
does but coalesce with each point of scarlet^ and each point of 
purple on one retina, with each point of the similar purple on 
the other retina; there is no surplus intervening purple on 
either redna, and it has been shown that ** repetitions of similar 
impressions of colour do not yield to the mind the sense of 
an equal number of figures.” 

But should the scarlet circle be painted on points of the 
retinas which do not correspond, then there will necessarily 
arise the sense of two figures; because in that case dissimilar 
impulsions of colour are carried forward to the mind, and 
yield that proportional variety which determines the obser¬ 
vation of conscious duplicates: for the pictures are then im¬ 
mediately painted upon different parts of their respective 
retinae, and the distance between two objects ** will be pro¬ 
portional to the arch of either retina, which lies between the 
picture oh that retina, and the point corresponding to that of 
the picture on the other retina*.” On this intervening arch a 
surplus quantity of purple would be interiorly and horizontally 
painted, and would thence separate the two scarlet figures: 
Jive impulsions would carry five conscious colours to the mind, 
and two separated figures would immediately be observed. 

An illustration of these ideas, and especially of this last state¬ 
ment of Dr. Reid’s, might very easily be imagined, by con¬ 
ceiving two small terrestrial globes to be painted with precisely 
similar colours: Let them be rectified to the same degree of lati¬ 
tude and longitude, and similar colours only will appear on the 
visible surfaces of each; turn them both so many degrees to 
the east (fi* west, still only similar colours will present them¬ 
selves ; but let one of the globes remain at rest, and turn the 
other any number of degrees of longitude to the west, a 
new country will arise to the east on the globe so moved, 
whose variety of colouring must necessarily prevent the notice 
of a mere uniformity of colouring on the two globes, and which 
variety will separate the appearance of any given country on 
them, proportionally to the number of degrees marked on the 
arch of the horizon^** through which the globe so moved had 
passed. Inspire the colouring on their surfaces with a simul¬ 
taneous single sensibility, and it will immediately be perceived, 
that no consciousness of the existence of any itwo stmUar 

* See Dr. Rdd’s Inquiry, ch. vi. sec. 13. 

New Series. Vol. 3. No. 18. June 1828. 3 G countries 
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countries could arise, so long as the surfaces were regulated 
to the same degree of latitude and longitude; but the moment 
they were separated bv an alteration of the longitude of either, 
or botli, the sense of that newly arisen continent, or sea, would 
divide the sense of the remainder. 

The following passage is extracted from the Encyclopedia 
Britannica, and is a quotation from Dr. Wells’s Essay on 
Single Vision. <‘If the question be concerning an object at 
the concourse of the optic axes, it is seen single; because its 
two similar appearances in regard to shape, size, and colour, 
coincide with each other through the whole of their extent.” 

This opinion thus expressed, comes nearer to my meaning 
than any other with which I am acquainted; nevertheless Dr. 
Wells’s argument on the subject (and which is too long to 
insert here,) is as fallacious as that of any of his predecessors; 
inasmuch as it assumes an hypothetical lavo of vision^ in order 
to establish that coincidence cf shape^ size, and colour upon 
which he perceived single vision did necessarily depend. 

This laborious argument of his, is as entirely needless as 
it is futile; because it proceeds upon the supposition that 
objects are seen by the mind, beyond the mind, at the angle formed 
by the axes of the eyes, in their direction to the same point 
of distance. 

Now when, on the one hand, colour (conscious visible 
colour) is admitted to be in the mind, and never to proceed 
again out of it, in any line, or at any angle to form an ob¬ 
ject ; and on the otlier Imnd, by those demonstrable laws of 
optics established by Sir I. Newton and others, “ that when 
die axes of the eyes are directed to a given point or figure, 
the said figure is painted on corresponding points of the re¬ 
tinae,”—then the coincidence which Dr. Wells speaks of, 
must of necessity take place; and such coincidence can only 
determine a consciousness of single vision to the mind; or in 
other words, can only determine those similar appearances of 
colour, on which visible size and figure ultimately and alone 
depend: for the centres coincide with the centres, and the 
edges with the edges, of the figures; without any variety, or 
interval of colouring between the interior and hm'izontal edges, 
—the conscious sense of which is absolutely necessaiy in order 
to induce a sense of variety or plurality of figure. When the 
figure is painted upon points of the refinm which do not cor¬ 
respond, then there must necessarily arise a sense of tmfiguresi 
becauM the centres not coinciding with the centres, nor the 
ed^es with the edges, there exists a surplus colour in one eye 
which divides the interior and horizontal edges of the two 
figures. This surplus colouring is determined to the retina 
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by some exterior object, which by the shifting of tlje axis finds 
a place on which to paint its rays, “ and is equal to the arch 
between* the picture of the given figure on that retina, and the 
point corresponding to that of the picture on the other retina;’* 
and which surplus colouring mui^ determine a proportional 
consciousness to the mind, observing thereby the same rule 
which determines the ** notice of two similar figures, when 
one eye.only is used the apparent distance (f two ejects 

seen 'with one eye is proportional to the arch of the retina •which 
lies between their pictures” and on which an interval of colour¬ 
ing is necessarily painted, hut which circumstance Dr. Reid did 
not consider it material to notice *. 

The optical facts to which I have alluded are very shortly and 
very well expressed in Dr. Reid’s “ Inquiry fThe passages in 
the chapter from which 1 have partially quoted, and which it 
may be as well to give entire, are the following; and 1 repose 
on them as stated facts, not containing either hypothesis, 
opinion, or reasoning. 

“ First,—When the axes of both eyes are directed to one 
point, an object is seen single; and in this case the two pictures 
which show the objects single, are in the centres of the retinae. 
Now in this phaenomenon it is evident that the two centres of 
the retinae are on corresponding points. 

“ Secondly,—Pictures of objects seen double, do not fall 
upon points of the retinae similarly situate with respect to the 
centres of the retinae. 

“ Thirdly,—The apparent distance of two objects seen witli 
one eye, is proportioned to the arch of the retina which lies 
between their pictures: in like manner the apparent distance 
of two appearances seen with two eyes, is proportioned to the 
arch of either retina, which lies between the picture on that 
retina and the point corresponding to that of the picture on 
the other retina.” 

These facts are valuable for many reasons; but on no ac¬ 
count more so, than because they serve to explain the manner 
by which nature yields the knowledge of external tangible 
figure, and the proportional motion which is in relation to .it, 
by means of corresponding varieties of colour. , . 

Dr. Reid’a arguments (although he was in possession of these 
facts, which might have afforded premises for better reasoning) 
are altogether inconclusive, not to say puerile; and that on 
account of his steady adherence to the main object with wjhkdi 
he set out upon his “ Inquiry,” namely, to show upon the pdB- 
ciples of common sense whence comes the knowledge we bnve 
of the existence of an external universe: Following up these 

r 

* See Dr. Reid’s Inquiry, ch. vi. sec. 13. t’lbid. 

3 G 2 principles. 
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principles, he placed visible h^re beyond the body, at a di¬ 
stance from the perceiving mind, denying it to consist either 
in a sensation, impression, or idea,—and as possible to be seeti 
without the intervention of colour*. 

It appears to me strange, when contradiction is stamped 
upon the very expressions which convey these ideas, that Dr. 
Reid’s notions should seem to be the data for the reasonings 
of the author of, the Explanation of Erect and Single Vision f 
published in the “ Library of Useful Knowledge.” 

I must however, in common honesty, here take notice of an 
objection which I have known to be made to the views I en¬ 
tertain on this subject: it is, “ that we see objects in different 
directimis by either eye, when the other is alternately opened 
or closed.” This objection appears to me perfectly nugatory, 
when it is considered, that both eyes being opened togetlier, 
they are allowed by the condition of the question to be directed 
to one point j in which case neither of them can be directed to 
any point beyond that point; it would be a contradiction in 
terms to admit it. The axes cannot cross each other, and look 
at points beyond the given pointy and that with a separate con¬ 
sciousness in the mind of so doing; for then these would not 
be merely one given point, but three given points; and the 
figure, the cause of whose single vision is in question, would 
be supposed to be placed, and at the same 
time supposed not to be placed, at the junc¬ 
tion of the axes. For instance, when two 
eyes are directed to A, the left eye cannot 
be turned to B, look by itself at B, and the 
right eye at the same time be made to look 
by itself at C. Experience shows this to 
be an impossibility; but when either eye is 
shut, the other may be moved in any direction we please. 
However, were 1 in error in tliis statement, the argument of 
my objector would by no means be conclusive against my 
doctrine of single vision, provided only that A be placed at 
the junction of the axes; for the utmost which could happen 
would be, that A plus B, plus C would appear to the mind; but 
not two A’s (two B’s and two C’s), because there would still 
be only a superposition, or increment of the colouring of A. 

The central point of the colour of A would coincide on 
each retina; the whole of the rest of the colouring in relation 
to it would be painted on corresponding points, and coincide 
on their respective retinae; and there could in no wise arise 
that proportional variety of colour, painted between the in- 

• See Dr. Reid's ” Inquiry,” ch. vi. sect. 12. p. 136. 12nio. 
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terior horizontal edges of the two A’s, which is necessary to 
yield the ideas of their separate ^ures. 

But to return “ to the explanation of the Cause of Erect and 
Single Vision, published by the Society for the Diffusion of 
Useful Knowledge*—it appears to me to be as much at va¬ 
riance with a sound, metaphysical, demonstrable conclusion 
concerning the nature of tlie perception of visible figure by the 
mind, as are the authors to whom 1 have alluded; and as much 
so with an acknowledged law,—with a proved physical fact, in 
respect to the time required for the motion of light. 

The author of the “ Explanation of the Cause of Erect and 
Single Vision,” saysf: “ As the lines of visible direction cross 
each other at the centre of visible direction, an erect object is the 
necessary result of an inverted imagebut this is not the same 
thing with the perception of an erect object. If it be said the 
word perception is understood though not expressed, then the 
mind is supposed to see the very erect object, out of itself, at a 
distance from itself; that is, the mind feels colour, perceives 
visible figure (its result), there, where it is not, which is im¬ 
possible. 

Again, it is a known fact, that the light emitted from the sun, 
employs about eight minutes in its journey to the earth. Now 
let an object be seen at that distance in an erect position, but 
the moment after its light is effused, let it be obliterated: the 
mind will still see it erect, eight minutes after its annihilation, 
how then shall it signify the drawing of any rays back through 
a centre, towards the place of an obliterated object^ which (mce 
stood there erect ? The author’s explanation is little more than 
the very circumstance in question, re-stated by an inversion 
of words. An erect object (at a distance) is the result of an 
inverted image on the retina by the crossing of rays at a cen¬ 
tre is merely saying over again, that an inverted image on 
the retina is the residt of an erect object at a distance, when rays 
cross at a centre. 

The question still remains untouched and unexplained; 
namely, why does the mind perceive an erect image, the re¬ 
sult of an inverted image, which inverted image is the proxi¬ 
mate cause of vision, and not the erect object which might be 
obliterated without affecting the mental consciousness of it? 
The only answer appears to me to be that, which I have for¬ 
merly stated in my “ Essay on Single and Erect Vision;” viz. 
“ Inversion offgare is merely a relative quality i when all rays 
from every object within the sphere of vision become inverted on 
the retina, there truly can be no mental consciousness of any in- 

* Optics, part ii. “ Library of Useful Knowledge.” f IKd. 
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version •whatever s for there is no relative variety by comparison 
•with any other set of similar images; and they •will necessarily 
beat' a given relative proportion to the ideas of motion and tan¬ 
gibility; and •which ideas, taken collectively, include all the ele¬ 
ments •we have of the knowledge of the position, ^ure, and co¬ 
lour of olyects*” 

No doubt the relations of these in indefinite modifications 
are perceived by the judgement^as well as innumerable associa¬ 
tions of them by the imagination; and thence the large use of 
vision in the world; thence the warm affections which are ap¬ 
proved of by the understanding, or delighted in by the fancy. 

But instead of taking this simple and easy mode of viewing 
the subject, philosophers, when they discuss the reason of 
erect vision, really suppose (although they may not be willing 
to allow it in so many words), that mental vision arises from, 
and is occupied about, two sets of objects at the same time; 
viz. the external objects in nature, and the inverted images of 
them on the retina: whereas the external object becomes vir¬ 
tually null and void immediately upon the rays of light being 
emitted from it. 

The idea of inversion is the remit ofthe comparison of the line 
of demarcation of one object •with that cf another (f a similar 
kind placed in a contrary direction to it. But as in the picture 
on the retina, the line of demarcation of each particular image 
touches the line of demarcation of the rest, in the same man¬ 
ner and after the same proportion as their corresponding ob¬ 
jects do in external nature; so no such comparison can take 
place: for one set of images only is painted, and these in pre¬ 
cisely the same relative positions to each other as are their 
counterparts. The mind therefore necessarily perceives the 
same positions with respect to each other; for no two objects 
of a kind present themselves, by which a comparison can take 
place. 

Philosophers, therefore, when they compare the image on 
the eye of an ox, for instance, with the object in external na¬ 
ture of which such image is the reflection, forget that both to¬ 
gether make but one picture on their own eyes: For any 
given object forms on the human eye an inverted image, and 
me mind sees it erect; but the image on the eye of the ox 
(which is already inverted) makes on the eye of the person who 
observes it, an image again inverted that is erect, and the 
mind perceives it inverted. 

In this latter case there is a comparison (f the line (f demar- 


* See ** Essays on tlie Perception of an External Universe,” &c. by 
Lady Mary Shepherd. 1827. Essay, xiv. p. 408. 
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cation of one object laith that of another of a similar kind, placed 
in a contrary direction to it. In the former case, two objects 
do not present themselves, but only one of a kind, and that 
surrounded by each and every line of demarcation, precisely 
in the same relations to each other as are those of external 
nature. The same observation holds good when drawings 
are used with two images on them, placea contrariwise to each 
other; as an arrow without the retina, and an arrow within 
the retina. Did the arrow within the retina feel along with 
the surrounding lines of colouring, there could be no sense of 
an inverted arrow; for there would exist no reference to an¬ 
other arrow, which reference is only made by the observer, 
who is looking on two arrows. 

Observations analogous to these must be made on the at¬ 
tempted explanation “ of the cause of single vision,” by the 
same author, who says*, “ Because the lines of visible direc¬ 
tion from similar points of the image (on one retina) meet the 
lines of visible direction from similar points of the other image 
upon the other retina, each pair of similar points must be 
seen as one point.” How so, when the mind sees not out of it¬ 
self at the junction of the points, and when if the object which 
sent forth the rays were annihilated, there would still result a 
single vision from separated points of colour painted on sepa¬ 
rated RETINA at a distance from each other; such duplicate 
separate figures on the retinae being the proximate cause of 
the single vision of the object, and not the junction of similar 
points, when rays are drawn back again from the retinas to such 
points of junction. 

The question still recurs, and is still untouched and unex¬ 
plained; Why are pairs of points perceived hy iht. mind as sin¬ 
gle points ? No doubt the determination of rays upon the re¬ 
tinae in such a manner that when drawn back again thev will 
meet at a central point, is a property closely connected with 
the method of vision; but it is rather a corollary or conse¬ 
quence of the manner of the entry of the rays at the pupil oj the 
eye by which equal arches are subtended upon the retina, than 
the efficient cause of either single or erect vision. I again ask. 
Why are tm objects on the retinae perceived as only one ob¬ 
ject by the mind? For it is not a junction of external points 
which is perceived, but two sentient retinae determine two se¬ 
parate images (equally perfect in their form, equally brilliant 
in their colouring), as but one image to the mental capacity of 
perception. Is not the answer, Because there are no points of 

* Optics, part ii. “ Library of Useful Knowledge.” 
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colouring paitiied on either retina^ by which the separation of 
their forms can be distinguished ? 

Press the axis of either eye sufficiently to the right or left, 
a larger quantity of colouring will immediately be painted upon 
one retina than upon the other, which will separate their in¬ 
terior and horizontal edges, and two images will thence imme¬ 
diately and necessarily arise upon the perception of the mind. 

I feel convinced that the more these ideas are contemplated, 
and the more clearly they are apprehended, the better will they 
serve to elicit the reason of several other phenomena concerning 
vision, which it has hitherto been considered difficult to ex¬ 
plain; and what is of still greater importance, they may throw 
some light upon those which belong to every analogous ope¬ 
ration of the human senses and intellect. 


LXIV. On the Reaction of ^uent Water, and on the Maxi¬ 
mum Effect of Machines. By Mr. P. Ewart* *. With Notes 
relating to the Theory of Barker^s Mill. By J. Ivory, Esq., 
M.A.F.R.S.\ 

^T^HE following important proposition relating to this sub- 
ject, is laid down by Daniel Bernoulli in his “Hydrody¬ 
namics,” page 278. If a jet of water I (fig. 1.) issue from the 
side of a vessel A, with the velocity which a body would ac¬ 
quire in falling freely from the surface B to C, he says the re¬ 
pulsion of the water in the opposite direction to the jet will be 
equal to the weight of a column of water, of which the base is 
equal to the section of the contracted vein, and the height 
equal to 2 BC. 

This question respecting the amount of what has been termed 
the “ reaction of the effluent water,” derives additional interest 
from the circumstance of its having particularly engaged the 
attention of Sir Isaac Newton, and from his having given a 

* From a paper “ On the measure of moving force,” in the Memoirs of 
the Lit. and ml. Society of Manchester, second series, vol. ii. 1813. 

We insert this extract because it treats, correctly we believe, of subjects 
which have engaged the attention of many eminent mathematicians (in 
former times as well as recently), whose reasoning and conclusions on the 
points in question are at variance with each other. These discrepanci^ 
are to be regretted, inasmuch as some of the essential points in the appli¬ 
cation of the principles of mechanics to practical purposes are involvra in 
them.-EDiT. 

t Conmumicated by the Author. 

We are glad to lay before those of our readers who have attended to the 
various intricate theories that have been offered of the action of Barker’s 
Mill, Mn Ivory’s Notes on that subject— Emt. 
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solution of the problem in the first edition of the ^^Principiaf 
which he materially altered in the succeeding editions. In the' 
first edition (book 2nd, prop. 37.) he infers, that tlie reaction is 
equal to the weight of a column of water of which the base is 
equal to the area of the orifice, and the height equal to that 
of the surface of the water above the orifice. In tne succeed¬ 
ing edition, the subject is more fully discussed in the 36th prop, 
of the second book, where he infers (cor. 4.) that, when tlie 
area of the surface B is indefinitely large compared with that 
of the orifice, the reaction is, what it was afterwards in a dif¬ 
ferent manner demonstrated to be by D. Bernoulli. Sir Isaac 
Newton further observes, that he found, by admeasurement, 
the area of the orifice in a thin plate to be to that of the sec¬ 
tion of the contracted vein, at the point of its greatest contrac¬ 
tion, in the ratio of V' 2 : 1 nearly. He takes the reaction, 
therefore, to be greater than what he understood it to be when 

he published the first edition, in the ratio of v' 2 : 1 nearly. 
He refers, however, more to experiment than to theory for a 
solution of this question; and many valuable experiments have 
since been made on efiluent water; yet 1 cannot find that die 
results of any direct experiments have been published which 
go to determine the precise amount of this reaction. 

Sir Isaac Newton suggested {Principia, first edit. p. 332.) a 
method by which the reaction miw be easily measured* If 
the vessel be suspended like a pencfulum, he observes, it will 

New Series. Vol. 3. No. 18. June 1828. 3 H recede 
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recede from the perpendicular in the opposite direction to the 
jet— I have made some experiments on a vessel suspended in 
that manner; and in order to ascertain the reaction as Jiccu- 
rately as possible, I made use of a balance-beam furnished 
with a perpendicular arm of the same length as the horizontal 
arms, as represented at fig. 1. The scales were exactly ba¬ 
lanced, and the end of the rod D made just to touch the side 
of the vessel.—The orifice was then opened, and the water in 
the vessel was kept uniformly at the same height by a stream 
falling gently on die plate E. Tlie scale F having been raised 
by the reaction of the jet, weights were put into it till it was 
brought exactly to the position in which it was before the ori¬ 
fice was opened. The diameter of the vessel was 7 inches, 
and the height BC exactly 3 feet. I tried orifices of various 
diameters from *35 to '7 of an inch. Their exact diameters 
were ascertained by a micrometer, and the time carefully ob¬ 
served in which 30 lbs. of water were discharged through each 
orifice. 

When the orifice was made in a thin plate of *och in 
thickness), 1 Ibund the reaction to be greater than tliat stated in 
Sir Isaac Newton’s first conclusion, in the ratio of 1* 14 to 1. 
There was some variation in the results of the experiments. 
The greatest reaction, however, was as 1-16 to 1, ami the least 
as 1*09 to 1, which fall far short of Sir Isaac Newton’s last in¬ 
ference. The velocity of the water at the orifice (ascertained 
by observing the time in which 30 lbs. were discharged) was 
less than that which a body would acquire in falling freely 
from B to C, in tlie ratio of *6 to 1. 

I found no constant ratio to subsist between the diameter 
of the contracted vein and that of the orifice; and observing 
considerable opacity in the jet at the contracted vein, I con¬ 
cluded it to be divided into a number of different filaments, 
and 1 gave up all hopes of ascertaining the actual area of the 
section of the stream at that place by measuring its diame¬ 
ter. After repeated trials I found that when the water issued 
through a contracted hole, of the shape represented at G, the 
jet was quite transparent, and the reaction (taking the mean of 
12 experiments with 4 different orifices) was fess than the 
weight of a column of water of twice the height of the head 
and diameter of the smallest part of the hole, in the ratio of 
•865 to 1. The least reaction was as *85 to 1, and the greatest 
as *88 to 1. By measuring the quantity of water delivered in 
a given time, I found the velocity of the jet, at the smallest 
part ol the orifice, to be less than that which a body would 
acquire in falling freely from B to C, in the ratio of *94 to 1. 
The highest ratio was as *95 to 1, and the lowest *89 to 1. 

From 
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From these results it appears, that when the contracted vein 
is not opaque, and when its velocity is nearly equal to that 
which is due to the head, the reaction is nearly equal to what 
it was concluded to be by Sir Isaac Newton and M. Dan. Ber¬ 
noulli; and the great apparent difference between Sir Isaac 
Newton’s first and second conclusions arises from his having 
been misled by some experiments to which he alludes. He 
says—“ Per expcrinienta vero constat, quod quantitas aqum, 
quae, per Ibrameti circularc in fundo vasis factum, dato tem¬ 
pore effluit, ea sit, quae cum velocitatc praedicta,” [viz. the velo¬ 
city due to the head] “ non per foramen illud, sed per foramen 
circulare, cujus diametrum est ad diametrum foraminis illius 
ut 21 ad 25, eodem tempore effluere debet We must pre¬ 
sume, however, that he refers to experiments made by others; 
for if he had made them himself^ he would, no doubt, have 
arrived at the same results which have since been so well esta¬ 
blished by various authors, and he would have stated the above 
ratio to be as 19*5 to 25 nearly. 

But his demonstration of the reaction reejuires that the ve¬ 
locity at the contracted vein shall be equal to that which is 
due to the head. Now that velocity cannot be determined by 
measuring the imperfectly contracted vein in cases of w'ater 
spouting through a hole in a thin plate. 

We may safely indeed infer, that, in such cases, the velo¬ 
city is considerably less than what is due to the heatl. J^or, 
the jet being opaque, some moving force must be expended in 
separating the particles from eacif other, and the distance to 
which the jet from such an orifice is projected on a horizontal 
plane, confirms that inference. The demonstration, therefore, 
of the reaction, can be properly Applied to such cases only as 
those where the water, issuing through a tube properly con¬ 
tracted, acquires the velocity nearly which is due to the head, 
and in those cases the experimental results agree, as 1 have 
stated, remarkably well with the demonstration. 

These results agree also with the explanations which have 
been given of moving force\. If we suppose tlie velocity of‘ 
the jet to be equal to that which is due to the head, and the 
vessel to move uniformly in the opposite direction CD w’ith 
the same velocity; the water will be at rest as it issues. 

Let a represent the area of the smallest section of the ori¬ 
fice. Then while the vessel has moved through a space = 
2 BC, a quantity of water represented by a x2BC has de- 

* Vrincipia, edit. ii. lib. 2. prop. 116. 

By momngjorce is meant the product of the pressure into the space 
through which it acts, or of the quantity of water into the height through 
which it falls. The same sense in which the term is used by Kuler. 

3 11 2 scended 



420 Mr. Ewart on the Reaction of ejffluent Water^ 


scended from B to C, and has been brought to rest. But the 
reaction is = a x 2 BC, and this multiplied by 2 BC, the space 

through which it has acted, gives a x 2BCl* for. the amount of 
the moving force product, which is exactly the quantity of 
moving force necessary to raise the column a x 2 BC to the 
height BC, and to project it with the velocity 2 BC. For, a 
moving force = a x 2 BC x BC will raise that column from C 
to B, and an equal moving force will generate the v elocity 
2BC in the same column, therefore 2fl5 x2BC x BC=a x 2BCr 
is the whole moving force necessary to restore that column to 
the place and condition in which it was before it began to de¬ 
scend ; and as no moving force has been expended in pro¬ 
ducing change of figure, that quantity of moving force must 
be found in the reaction of the water through the space which 
the vessel has moved while the water descended and was 
brought to rest. 

Upon the same principle an easy 
and simple explanation may be given, 2* 

I apprehend, of the action of the hy¬ 
draulic machine called Barker’s Mill. 

Let AB (%. 2.) be the perpendicular 
tube, and BC the horizontal arm; let 
» express, in feet per second, the ro¬ 
tatory velocity of the arm at the ori¬ 
fice C, and let the water be supposed 
to issue with the velocity due to the 
pressure*. Put^ = feet. 

If BC be a cylindrical tube, and 
if q represent the quantity pf water 

it contains from B to C, the centrifugal pressure upon a 

section of the arm at C, will be ; and whatever the 

’ 4gBC 

length BC may be, the diameter remaining the same, q being 
as BC, the centrifugal pressure at C will always be as ; and 
it will be equal to the pressure of a perpendicular column of 


water whose height in feet is Then if h express in feet 


+ _l_willbe 
4g 


the height AB of the water in the vertical tube, h 
the whole pressure at C; and if a express in feet the area of 
the most contracted section of die orifice, 2 a will 


* It is here understood that the areas of the sections of the perpendicular 
tube and of the horizontal arm shall be indefinitely large when compared 
with the area of the orifice. 
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express the reaction, which being multiplied by w, the space 
through which it acts in a second, gives %av(ji^ for 

the total moving force of die arm in a second. But a part of 
this moving force is expended in producing the rotatory mo¬ 
tion of the water, and in raising it to the height For, if 

we suppose a perpendicular tube CP to rise from the arm at 
C, the surface of the water in that tube would stand at P, PR 


being = . Now if instead of letting the trater escape at 

C, it be allowed to flow over the perpendicular tube at P, and 
fill another similar perpendicular tube adjoining it, and issue 
from an orifice at the bottom of that tube, the effect must be 
the same as if it issued at C, and a moving force must be ex¬ 
pended at C, sufficient to generate the velocity v, in the water 
which passes, and also to raise it from R to P. 

The pressure at C being equal to the weight of a column of 

water whose height is A + (that is = AB + PB), the ve- 

•o _ __ 


locity with which the water issues will be 4g 


or \f 4igh + vK Let V express that velocity, then aV will 
express the quantity of water which passes in a second; and 

2a\— will express the moving force necessary to generate 

"•O 

the velocity », in that quantity of water, and to raise it from 
R to P. That quantity of moving/orce being deducted from 

the total moving force of the arm, leaves 2av(^h 4- 

—V ^ for the effective moving force of the arm in a second. 

That this is the effective moving force, may be shown also 
in another manner, as follows : 

The absolute velocity of the water after it has left the raa- 


(V— 

chine will be V— u, and — will be tlie head which would 

produce that velocity; which being multiplied by aV, the 

quantity of water delivered in a second, gives a V —for 

the moving force which remains with the water after it has left 
the machine. 

If that be deducted from a\k, the whole moving force of 
the water, there will remain aVh — aV for the effective 

moving force, which will be found to be equal io 2avQi-\- 

—2aV-^, the (ffectivc moving force stated above. 


The 
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The theory of this machine has occasionally occupied the 
attention of many distinguished mathematicians, and M. Euler 
has given two elaborate treatises on its principles in the Me¬ 
moirs of the Berlin Academy for 1750, p. 311; and for 1751, 
p. 271. His demonstrations relating to this subject are very 
complicated, and they do not appear to have been adopted by 
succeeding authors*. 

Mr. Waring, of America, has given quite a diflerent theory, 
which has beep approved of by several good writers on hy¬ 
draulics. He concludes that the greatest effect will be produced 
when the velocity of the orifice is half that of the issuing water; 
and that this effect will be nearly the same as that of a well- 
constructed undershot water-wheelf. 

The explanation which I have offered of the action of the 
water on this machine is different from any other that I have 
had an opportunity of consulting. I offer it, therefore, merely 
as an attempt to solve an intricate problem. 

If it were possible for the water to issue with the velocity due 
to the pressure, it is obvious, if my explanation be right, that al¬ 
though a very large proportion of the moving force of the water 
may be communicated to the machine, moving with a moderate 
velocity, the maximum of effect can only be obtained by an in¬ 
finite velocity. But when the water issues witli a velocity which 
is less than what is due to the pressure, as must always be the 
case in practice, the velocity at which the maximum of effect is 
produced, may be found as follows. It should first be ascer¬ 
tained by experiment ho4r near the issuing velocity can be 
brought to that which is due to the pressure. From the ex¬ 
periments which I have made, I have been led to conclude 
that no greater issuing velocity can possibly be obtained from 
a machine of this kind than what is due to *8 of the pressure. 
If this conclusion be correct, it follows, that, whatever may be 
the issuing velocity of the water, a moving force, equal to I of 
the moving force which is necessary to generate that velocity 
in the water, when falling freely, is expended in producing 
change of figure; that is, in forcing the water through the 
tubes and through the orifice C; and if the velocity of the ma¬ 
chine be such that PC = 5 AI3, the issuing velocity will be 
equal to the velocity of the orifice, and the whole moving fortxj 
of the water in descending from A to B will be expended in 
producing change of figure. 

For, the head due to V, the issuing velocity, will in this case 

* M. Euler says, ** In employing the same quantity of water, and the 
same fall, this machine will produce an effect nearly four times greater than 
the ordinary machines.” 

t American Philos. Trans, vol. iii. p. 191 and 192. 
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be PR, which is also the head due to r, the velocity of the 
orifice. We shall therefore have V = w; and if CP represent 
the total moving force necessary to raise tlie water from C to 
P, CR = AB will represent that part of it which is expended 
in producing change of figure. The greatest velocity, there¬ 
fore, that the orifice, when the machine meets with no resist¬ 


ance, can acquire, will be v' 4igx4>h. 

When the velocity of the orifice is less than that, V will be 
greater than n; and V—u, the absolute velocity of the water 

after it has left the machine, will be v' *8 + w*)—u. The 

head or the moving force expended in producing that velocity 

will be as 

4f 

'I’he moving force expended in producing change of figure 


will be as Now when the sum of these two 

.... V (4a'A + vq—»»)* \ . 

quantities, or ~ - - — + ■2^A+ Jt is a minimum, 


we shall find v =■ »/ 2g/i(v'~5~ — 1) = 6’3056 i/ h for the 
velocity of the orifice when the machine produces a maximum 
of effect; and in that case the above sum becomes = *4472/1. 

We shall therefore have /i—*44721% = *5528// for the maxi¬ 
mum of effect, supposing h to represent the whole moving 
fiirce of a given quantity of water descending from A to B. 
This effect is considerably greater f:han that which the same 
quantity of water would produce if applied to an undershot 
water-wheel, but less than that which it would produce if pro¬ 
perly applied to an overshot water-wheel. 

Respecting tlie maximum of effect produced by machines, 
1 wish to observe, that in the actual construction of machines 
it is necessary to aim at a maximum quite different from that 
which is usually proposed in books on the theory of mechanics. 
This will perhaps be best ex¬ 
plained by examining the sim¬ 
ple case where a given weight 
P, (fig. 3) connected with an- Fig. 3. 
other W, by a string passing 
over the pulley F, descends 
vertically and raises W, with¬ 
out friction, from the hori¬ 
zontal line AC along the in¬ 
clined plane AB. If we 
make AB : BC :; 2 W: P, W will be raised to B in the least 

time; 




424 Mr. Ewart on the Reaction of ejffluent Water, 4'c. 

time*; and upon this principle, the maximum of effect in 
machines is usually demonstrated in thco^. In practice, how¬ 
ever, the object is not merely to raise W to B in the least 
time, but to raise it witli the least expenditure of moving force. 
When it is raised in the least time, P must descend tliroiigh 
a space s= AB, but when it is raised with the least moving 
force, P descends through a space = ^AB only. For, if we 
make BD= | AB,,and let W ascend along any concave sur¬ 
face DEB, of which BD is the chord, it will be raised to B 
by the descent of P through a space =: BD, and it will be at 
rest when it arrives at B. This is so obvious, that it would 
be superfluous to give a demonstration of it. It appears then, 
that twice the quantity of moving force which is absolutely 
necessary to raise W to B, must be expended if it is to be 
raised W P in the least time. To determine the curve by 
which W will ascend from D to B in the least time, is an in¬ 
tricate problem, and I do not know that it has ever been 
solvedf; but a practical approximation to it in any particular 
case may be easily found. A well constructed steam-engine 
for raising water exhibits in every stroke a practical example 
of the same problem. At the commencement of the stroke, 
a very great pressure of steam is thrown upon the piston, and 
this pressure is gradually diminished, so that at the end of the 
stroke there is a considerable preponderance in the opposite 
direction. ' In consequence of this regulated pressure of the 
steam, the motion of the machine resembles the uniform vibra¬ 
tions of a pendulum, and the moving force of the steam is 
applied to the greatest advantage. 

By proceeding on the principle that when W is raised to B 
in the least time, the maximum of effect is produced, many 
erroneous conclusions have been drawn respecting the proper 
construction of machines. It is laid down for example, on 
this principle, that “ In an overshot water-wheel, the machine 
will be in its greatest perfection, when the diameter of the 
wheel is two-thirds of tlie height of the water above the lowest 
point of the wheelBut it is very well known that there 
would be lost, by that construction, nearly one-third of the 
moving force of the water, which is saved by making the wheel 
one-hdf larger in diameter, and by making its velocity much 
less than what is required by the above rule. 

* If the ascent be made in the least posMle time, W must ascend not 
along the plane AB, but along a concave surface AGB. 

+ This difficult problem, we understand, has lately been solved^ by the 
Rev. E..Sibson of Ashton, in Makerheld, Lancashire, and the solution will 
appear in the next volume of the Memoirs of the Lit.: and Phil. Society of 
Manchester.—^E dit. 

X Gregory’s Mechanics, vol. i. p. 447. 
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Notes relating to the Theory of Barker^s Mill. By 
J. Ivory, Esq. M.A. F.II.S. 

I. On the Pressure caused by the Centrifugal Force. 

The centrifugal pressure may be investigated in the manner 
following.—The whole pressure at the orifice is the sum of 
the variable pressures of all the molecules, or infinitely small 
portions of the fluid, in the length of the arm. Let r be the 
length of the arm between the orifice and the axis; s = 16^*^ 
feet; u, the absolute velocity of the orifice in feet: then if 
(or x) be a small portion of the fluid in the arm at the di¬ 
stance X from the axis, the centrifugal pressure oi dx will be 

dx v\xdx 
^ <lxg ’ 

and the pressure of the prism of the fluid, of which the length 
is X, will be = ; and the whole pressure of all the fluid 

in the length r, will be = 

Tlie same thing may be more shortly stated, thus: The 
centrifugal force 01 every small portion of the fluid in the arm 
being as the distance from the axis, we may assume that every 
portion is acted upon by the force which takes place at the 
middle of the arm, or at the distance ^ r from the axis. Now 

this force is s ; which multiplied by r, the sum of the 
portions of the fluid, gives x r = the same as be¬ 
And since we have. 



being the angtdar velocity of the machine, or tfie angle 

through which it turns in a second; it follows tjhat the^ongular 
velocity being the sarnie, the centrifugal pressure varies as the 
square of the length of the arm. 

Some authors, and in particular Bossut [H^tdrod. tom. 1 . 
^ 429), reckon the centrifugal pressure, not m the ivhole 
length r, but in the distance between the upright tube and the 
orifice in the horizontal arm. Let r' be the radius bf the up- 
New Series. Vol. 3. No. 18. June 1828. 3 I right 
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right tube; then, according to the authors mentioned, the 
centrifugal pressure at the orifice will be equal to 

4g ^ r® * 

being the difference between the pressures at the distances r 
and r', from the axis. 

II. Velocity mth 'which the Fluid issues from the horizontal 
Ahtf supposing that v is the absolute Velocity of the Ori'- 
fice. 

The velocity required is produced by the pressure of the 
fluid in the upright tube increased by the centrifugal pressure. 
Wherefore if h denote the length of the upright tube, sup¬ 
posed to be kept constantly full, the sum of the two pressures 

mentioned will be = A + ^; and, if V denote the velocity 

of the effluent water, we shall have, 

V* = 4g -Jj) = A + u*. 

And, if we put u’ = 4 gf then 

V*= 4g(A +/). 

III. Demonstratim of Daniel Bernoulli's Proposition respect¬ 

ing the Reaction of ^uent Water (or, Coi\ 2. prop, 36. 
lib, 2. Principia). 

Suppose that water issues from a small orifice in the side, 
or bottom, of a vessel which is kept full; let ^ be the height 
of the surface above the level of the orifice: then, ^ jV gk is 
the velocity in a second with which the water issues; and, if 
a be the area of the orifice, the quantity of water discharged 
in a second is equal to the prism ay,9,\f gk\ and, as the 
water issues with the velocity 2 ^ gk, the quantity of motion 
in the water discharged in a second is equal to, 

flX2 if gk x2 4 / gk =:2ak x2g; 

and the same quantity of motion; viz. 2 akx2g, is evidently 
the reaction of the water projected in a second. But the prism 
or weight, 2 ak, hy falling, produces a quantity of motion equal 
to 2a^x 2g in a second: wherefore the reaction of the pro¬ 
jected fluid is eoual to the weight 2aki that is^ to the weight 
of a prism of the fluid having its base equal to the orifice a, 
and its ftltitude equal to 2 

This proposition supposes that the water has acquired its 
complete velocity of projection, due to the head k. Before the 
* efflux 
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efflux commeRces, and while the fluid is at rest, the weight 
a ^ is sufficient to counteract the tendency to begin motion. 

IV, Computation of the Momng Force of Barkei’s Mill, or of 
the impidse produced hy the B£action oftheprqfected Wa¬ 
ter; supposing that h is the length of the upright Tube 
kept constancy fidl, and v the absolute Velocity of the 
Orifices in the horizontal Arms. 

This machine has generally two horizontal arms diametri¬ 
cally opposite; but it may have any number of such arms with 
an orince in each. Whatever be the number of the arms, I 
shall suppose that all the orifices are at the same distance, r, 
from the axis; and I shall use the symbol a to denote the sum 
of the areas of all the orifices. 

The velocity V with which the water issues from the ori¬ 
fices is known by the formula, 

V®= 4gA + w’ = 4)g(A +/). 

And, since the water is propelled from the orifices with the 
velocity V, and has acquired from the machine the velocity v 
in the opposite direction, the velocity with which it is pro¬ 
jected from the arms, is equal to V—u: but o V is the quantity 
of water so projected in a second; wherefore the momentum 
of the projected water is equal to aVx(V—u); and the same 
expression is equal to the impulse communicated to the ma¬ 
chine by reaction. Wherefore, since the impulse is exerted 
at the end of the lever r, its effect ter turn the machine or the 
motive force, is equal to 

rxaVx(V—w). (1) 

We may likewise measure the motive force by the momentary 
impulse multiplied by the space through which it acts; and 
the force accelerating the machine will be, 

u X uV X (V—i;). (2) 

These two formulae seem to be the most elementary expres¬ 
sions of the motive force of this machine. 

Mr. Ewarfs Formtda. 

Let us put --- r; 

then, aV X (V — w) * p X 2g; wherefore the reaction is 
equal to the momentum which the weight P acquires in a se¬ 
cond by falling; in other words, the momentaiy impulse of 
reaction is equal to the pressure of the weight r. The mo- 

3 I 2 live 
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tive force of the machine, according to the formula (2), is 
therefore equal to P x ». Now 

r XV =s 2 avx - - 2flV x —; 

4g 4g 

and, by substituting the value of 

P X » = 2a» (4 X) - 2oV 

\ 4g / 4« 

Eidet^s Formula, 

In the formula (1), put 2 g {Ji H-y) and ^ •/ gf for V 
and v; then the impidse to turn the machine will be, 

2or X 2g{h +/- 
which is Euler’s formula. 

N. B. It must be observed that Euler makes gravity the 
unit of forces; that is, he denotes it by 1, and expresses the 
velocities by the square roots of the heights: and, in order to 
make the foregoing expression agree with Euler’s assumption, 
we must make 2g = 1; because 2g has been taken for the 
measure of the force of gravity. 

Bossu^s Formtda, 

This author considers the machine in a form more compli* 
cated than we have here contemplated; but, when we make 
allowance for the peculiar mechanism he supposes, the re¬ 
sult of his investigation will be found to agree with the ex¬ 
pression (1). 


V. Effect of the Machine* 


We have found that the moving power of the machine is 
Fxn; and 


P X 0 


V X 


oVx (V-i>) 


= aV X X 



Now axV is the prism of water that issues from the orifices 
in a second, which quantity we shall denote by Q; then the 
equaticm, 

Q = flxV (A) 

will express the relation between the water expended, the ve¬ 
locity of expenditure, and the sum (d* the areas of the orifices. 
Further, put 


x SS 


1 . - 


and 
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/•— *** 
1 - 




2g - 1- 




1 —a; 

- » 


wherefore, by substitution, 

Px» = aVx^x(^-l)=QAx-j^. 

If we make ^ = i, which supposes that f and v are infinitely 
great, then P x v = QA; and the efiect of the machine would 
be equal to the whole mechanic power in the quantity of water 
Q failing from the head h. Hiis is an unattainable limit; but 
the nearer x is to 1, the greater wUl be the moving force of 
the machine; which seems to be the only general rule we can 
have to guide us in the construction of this machine. Having 
pitched upon the most convenient value of xi then, 


V = 


2 V^gA 

1 — at*^ 


v = ^a/ gh X 

Q _ 

a = X V' 1 —ar®. 


effect of the machine, P x v = Q^*x 


2x 


If j* =s that % 


if V be double of u, then the efifect of the machine is | x Qii. 

In what goes before we have taken the full velocity due to 
the head, which is always greater than the real velocity in 
practice, fiut although the real velocities are less than ac¬ 
cording to theoiy, yet they still nearly follow the same pro¬ 
portion ; that is, their squares are as the pressures, or as the 
heights of the head. We may therefore assume 

V®=: 4g.OT(A +/), 

m being a quantity less than 1, to be determined experimen¬ 
tally. It is evident that this assumption does not wect the 
equation (A). We shall now have, 

w == 2 

V = 2 V gm{h +/), 

V/ 
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Px» = «Vx^x(f-l) = QAxi^'-'5 


ma^ 


Now it is obvious that the expression susceptible of 


a maxiinum; and, by applying the usual rule, the value of x 

answering to the maximum will be found; viz. x = 

This expression shows that, whatever fraction of unit m stands 
for, X is contained between the limits \ and 1*; so that, when 
the machine works to the greatest advantage, v is greater than 
i V and less than V. With a given value of me rules for 
constructing the machine so as to work to the greatest effect, 

are contained in the following formulas, in which n = viz. 

_ i-Vi-w* 

X — ' > 


»=2v'ilx;;^, 

efi^t of the machine, Pxw = QAx(l — a/I — »»)f. It now 
appears that, m falling short of 1, Ae effect of the machine 
decreases rapidly. If to = *8, then P x u = QA x 0*5528, 
or P X w = IX y nearly. 

If TO = ^, that is, if half the pressure were lost in forcing 
the water throimh the tubes, the effect of the machine would 
be reduced to Qh x 0*293, or nearly x Q A. 


m 


4. 4- &c 

• ■ TIS-+ W + 


when m ss 0, jr s: I; when w =a 1, a? = 1. 


l-V 1—» 

X =- - -> 


m 


TOJ?* = 2 J7 — 1, 

1 — ms^ = 2(1 — x) 

- JT' = —STT -= TOa;s=l — Vl — TO. 

l~ma^ 2(1—ar) 
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LXV. Qn the Figure of the Earth, as dedmedj^'om Measure¬ 
ments of the Meridian, By J. Ivohy, Esq. M.A. F.R.S.* 

TN my last communication I have shown that the five por- 
^ dons of the meridian which have been most exactly mea¬ 
sured, belong to one and the same elliptical spheroid, although 
they occupy very dissimilar situations on the earth’s surface. 
The almost perfect precision with which the elliptical elements 
agree with the actual measurements, is indeed not a little re¬ 
markable, and seems hitherto to have escaped notice. In re¬ 
turning to this subject, which is of great importance in the 
question about the figure of the earth, my intention is to dis¬ 
cuss it more thoroughly, by examining it in every point of 
view that may throw light upon it. 

The eqiiations deduced from the five measurements are as 
follows (Phil. Mag. for May, pp. 345, 346): 

188510= A (3-117500- 6*2261. s+ 3-095.e’) 
598630= A (9*895891-18-1985.6+ 6-163.6*) 
751567 =A(12*370302- 6*2811.e-10*466.6®)f 
172751 = A (2-840172- 0*3844.6- 2-166.6®) 

98870 = A (1-622022+ 0*8378.6- 0*022.8®). 

In solving these equations I before supposed that the ele¬ 
ments sought were approximately know-n; but I shall here 
proceed by a more direct method, which is independent of any 
previous knowledge of the elements. For this purpose, as¬ 
sume, A=R(1 +A6+B6®), 

R, A and B being quantities to be determined: substitute the 
value of A in every one of the five equations, neglecting the 
powers of e above the square; and, having added all the re¬ 
sulting expressions into one sum, equate the coefficients of e 
and 6® to zero: then, ' 

■ 1810328 = 29*845887 X R; R = 60655*9 

29*8459 X A = 30*2523, A = 1 *0136 

29*846 B = 30*252 A + 0*396, B = 1*141 

and, consequently, 

A = R (1 +1*0136.6 + 1*141.6*). 

It is obvious that R is the radius of the circle in which the 
sum of the lengths of all the arcs answers to the sum of their 
amplitudes. The element A now depends upon t, which is 
the only unknown quantity. In order to find t, substitute the 
value of A in every one of the five equations, bringing all tlie 

• Communicated by the Author. 

f In the Phil. Mag. for May, the coefficient of f* is 6*366j bftt the inad¬ 
vertence does not sSect any of the results. 
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terms to one side after having divided by R; by which pro¬ 
cedure we shall obtain ihese five equations, 

•009642-3-0662. e+0-341. «* 

-026612-8-1680. f-0*992.e* 

*020364 -6-2574. e+2*719. •* 

*007875 -2*4944. e-0*684. 
*007992-2*4819. e-2*678. e* 


The symbols &c. stand for the errors, or rather, for 

the quantities which the want of perfect exactness in the ex¬ 
perimental numbers, makes it necessary to supply in order that 
the same value of > may produce an equality in all the five ex¬ 
pressions. The best mode of solution is to employ the me¬ 
thod of the least squares, or to determine e so as to satisfy this 
equation, viz. 

ip. + + &c. = 0. 

Of at 


Thus we have, 

0 = (-009642-3-0662.6 + 0*341 i*) (-3-0662 + 0*682e) 

+ (-026612-8*1680 e +0*992 e*) (-8*1680+1*984 s) 

+ &c. 

All the operations being performed, this final equation will be 
obtained, viz. 

0*413829 = 127*666 . £ + 4*795. e*; 
from which we get e = *00324. And if this value of e be 
substituted in the foregoing expression of A, we shall' find 
A = 60655*9 X 1*003295=60855*7, or 60856. The direct 
method of calculation here* followed, has therefore brought us 
to the same elements as before, which, as has already been 
shown, represent all the five measurements with very small 
errors*. 

It is easy to verify the vplue that has been found for A ; 
namely, by combining the original equations so as to eliminate 
the terms containing s, or so as to render the same terms so 
small that they may be neglected. Thus, if the expression of 
the French measurement be multiplied by 2*9, we idiall have, 

2179544. = A (35*8739 -18*2152.6- 30*351. e*) ; 

and, if the Indian expression be subtracted from this, the re¬ 
mainder will be, 

1580914 = A (25*9780-0*0167.6-36*514. I*), 
from which we get A =60856 as before, ^e are therefore 
sure that there is no uncertainty in the values that have been 
assigned to the two elementary quantities. 

The elipnents of the elliptical meridian being known, we 


* Phil. Mag. for May,p. 346. 
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may thence deduce its curvature at certain Bxed points; aifd, 
in order to judge more accurately of the near agreement of 
the measurements with the tlieory, we may compare them se¬ 
parately with die curvature of that pprtion of the meridian to 
which they are nearest in situation. For this purpose I shall 
use the notation D (x) to denote the length of a degree of 
which the middle point is placed in the latitude A. The ex¬ 
treme latitudes of the degree will therefore be A-f-^ and A—^; 
and, in the formula (A)*, we shall have w = 1®, sin n = 1®, 
cos n = 1, m ss 2 X; consequently, 

D (a) = a {1 — 6 (i "i" I cos 2 a) + e* cos 4a)}. (C) 

In this expression put A successively equal to 0®, 45°, 90°; and 
we shall have, for the length of 1°, 

Fathoms. 

At the equator, D(0°) =sA(l — 26 + e*) =s 6’0462*4 
At latitude 45°, D (45°) = A (1 - i s - |e“) = 60757 
At the pole, D (90°) = A (1+ s + e*) « 61054 

Let us now compare the arcs measured in Peru and India, 
with the curvature of the meridian at the equator. From die 
expressions just set down, we get, 

A= D(0°).(1 +2g + 35*); 

and if we substitute this value in the two measurements men¬ 
tioned, we shall get these three equations, the last being the 
sum of the other two, viz. 

188510 = D (0°) (3*11750 + 0*0089.6-0*005. s*) 
598630 = D (0°) (9*89589 + 1*5933. s-0*546. e*) 
787140 = D(0°) (13*01339 + 1*6022. s-0*551.6*) 

In the first of these expressions the terms containing e may be 
neglected, and D (0°) will be found equal to 60468, or near 
6 fathoms too long, which arises from the Peruvian arc 
being about 20 fadioms too long. If we substitute die value 
of 5 in the two remaining expressions, we shall get 60461*3 
and 60462*9 for the value of D (0°), hardly different from the 
length previously deduced from the two elements. 

The French arc is nearly bisected by the parallel of 45°, 
and it must be compared with die curvature at that latitude. 

A=D(4S»).(1+7 + 1.*)! 

and, this value being substituted in the expression of the mea¬ 
surement in question, we shall obtain, 

751567 = D (45°). (12*3703 -0*0960. s + 0*31.0 **). 

* Phil. Mag. atul Annals for May, p, 344. 

NewSeiies. Vol. 3. No. 18. June 1828. 
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Here, the factor on the right-hand side is but slightly af&cted 
by the terms containing e, which reduce it to 12’37; and 
D (45°) is found equal to 60757, the same value derived from 
the two elements, and very nearly the same that results from 
the actual measurement without any assumption about the 
figure of the earth *. It is therefore certain that the elements 
which have been found represent with great exactness both 
the whole arc between Dunkirk and Formentera, and also its 
mean curvature. I have likewise found that the same elements 
represent, with small errors, the partial arcs between Dunkirk 
and Montjouy, and Montjouy and Formentera. But it is well 
known that the four sections of the arc between Dunkirk and 
Montjouy are very irregular; and the causes of the irregu¬ 
larity have not been very well explained. Whatever these 
causes may be, they extend their influence to the measure¬ 
ments that have been made in England. Unless I have been 
misinformed, a re-measurement between Greenwich and Paris 
has lately been executed, the results of which, when made 
public, will probably help to clear up the perplexing anoma¬ 
lies that occur in the comparison of the partial arcs. 

We may now compare the Swedish, or most northerly, arc 
with the curvature at the pole. We have, 

A = D(90°) X (1-e); 
and, by substitution, we get, 

98870 = D (90°). (1*622022-0*7842'. e- 0*860 . e*). 

From this equation, taking the foregoing value of s, D (90°) 
will be found equal to 61051, or only three fathoms less than 
the value deduced from the two elements; and even this dif¬ 
ference will disappear, if we take into account the error of the 
arc itself. 

If in the expression (C) we make 

Cos 2 X = - ^, A = 54° 44', 

we shall get cos 4 A = — |, and 

D (a) t= A(l— f e®) = A. 

It appears, therefore, that a degree of the meridian in Britain, 
very nearly midway between York and Edinburgh, is equal 
to a degree of the earth’s equator. Although the Trigono¬ 
metrical Survey has been extended between the extreme north 
and south points of the island, yet, as far I know, the calcula¬ 
tions have not been completed except for a small part of the 
meridian between Dunnose and Clifton. We cannot there¬ 
fore verify what has just been shown by comparing it with any 

* Phil. Mag. and Annals for May, pp. 346,347. 
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actual measurement in the proper latitude; but we may in 
some measure be enabled to judge of its exactness by em¬ 
ploying the portion of the meridian that has been calculated. 
Let X' represent the mean latitude between Dunnose and Chi¬ 
ton, then 

X = 54° 44' 0" 

X' = 52 2 20 ; 

and, by means of formula (C), we shall readily obtain, 

D (X')— D (x) = I A 6 (cos 2 X— cos 2 x'), 

the term containing e® being insensible. Now, by dividing 
the length of the English arc by its amplitude, we get D 
=00824*1 ; and hence, 

I) (X') = 60824*1 + 26*6 = 60850*7, 
which is only five fathoms less than the exact value of A, and 
this deficiency is caused by the small error of the arc, which 
is too short. 

It follows, from the foregoing minute examination, tliat the 
five arcs are represented with great precision by the elements 
that have been found; and further, that each arc, taken se¬ 
parately, agrees accurately with the curvature of that portion 
of the meridian in which it is situated. And there cannot be 
a more satisfactory way of proving that the meridian of the 
earth is an ellipsis, than by showing that it coincides with that 
figure, jit the equator, at the mean latitude of 45°, at the pa¬ 
rallel of 54° 44' where tlje curvature is identical to the equa¬ 
torial circle, and at the pole. We have briefly endeavoured 
to accomplish this task as far as the measurements in our 
possession put it in our power to do so; but the proof would 
have been much more complete, if we could have confirmed 
it by the length of the meridian through the whole extent of 
Britain. 

To the fixt points on the meridian that have already been 
mentioned, we may add another intermediate betvreen the 
equator and the parallel of 45°. In the expression (C), put, 

Cos 2 X = + ^, X = 35° 16' ; 

then, D (x) = A (I—6 — Ie®) = A (1—ff)* 

At this latitude, which is the complement of 54° 44', the radius 
of curvature of the meridian is equal to half the polar axi$« 
The length of the degree depends upon the elements of the 
ellipsis; and it may serve as a quantity of reference for judging 
of the consistency of any measurement made near its parallel 
of latitude. In the present state of this research there is no 
measurement that can be compared with it. The nearest to 
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Royal Society. 

it is the degree of La Caille at the Cape of Good Hope, in 
latitude 33° 18'; but this is so disproportionately great, that no 
use can be made of it. 

May 13. 1838. J. Ivoav. 


LXVI. On the characteristic Equation of Curve-surfaces 
capable of being evolved in a Plane. By M. Fayolle. 

To the Editors of the Philosophical Magazine and Annals. 
Messieurs, 

n’est pas sans surprise que j’ai lu, dans votre dernier 
^ di\x Philosophical Magazine^ le passage suivant, p. 334: 



“ an equation which, indeed, has long been known, but in the 
opinion of Mr. Gauss has never yet been rigorously demon¬ 
strated,’* 

Les geometres savent que Monge ct Meusnier ont donne 
des demonstrations rigoureuses de cette equation diffcrentielle 
partielle du second ordre, qui appartient aux surfaces develop- 
pables. Pour s’en assurer, je renvoie vos lectcurs aux volumes 
et 10 de la collection des Memoires des Savans etrangci'S. 

Ce l.’i Mai, J838. Fayolle, 

Ancien chef d’ctuile a I’ccole Po’ytechiiiqiic. 


LXVII. Proceedings of'Learned Societies. 

ROYAL SOCIETY. 

[Being enabled to resume our regular reports of the proceedings of 
this Society, we commence at present with a list of the papers 
read before the Society during the present session, which have 
not hitherto been noticed in the Philosophical Magazine.] 

Dec. 20,1827.— DESEARCHES to discover the faculties of 
XV pulmonary absorption with respect to char¬ 
coal. By G. Pearson, M.D. F.R.S. —A Catalogue of nebulae and 
clusters of stars in the southern hemisphere, observed at Paramatta 
in New South Wales. By James Dunlop, Esq. in a letter addressed 
to Sir Thomas M. Brisbane, Bart. Communicated by Mr. Herschel. 

Jan. 10, 1^28.—On the life of plants and animals. By Sir G. 
Gibbs, M.D. F.R.S.—Observations on the comparative magnetic 
intensity shown by a horizontal needle at the bottom and on the 
tops of mountains , at Port Bowen and Spitzbergen. By Captain < 
Henry Foster, R.N. F.R.S. 

17.—On Capt. Parry’s and Lieut. Foster’s experiments on the 
velocity of sounds. By Dr. G. Moll, Professor ofWtural Philoso¬ 
phy in the Univerrity of Utrecht. Communicated by Capt. Henry 
Katcr, V.P.R.S.—An account of a series of experiments, made 
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with xk view to the construction of an achromatic telescope with a 
fluid concave lens» instead of the usual lens of flint glass. In a leU 
ter addressed to the President. By P. Barlow, Esq. F.B.S. 

24. —On the structure and use of the capsulae renales. By Sir 
Everard Home, Bart.V.P.Il.S.—Abstract of a meteorological journal 
kept at Benares in the years 1824, -25, and -26; with remarks. By 
James Prinsep, Esq. Communicated by Dr. Roget.—Description 
of a percussion rifle, igniting by a spring instead of a lock. By 
Lieut.-Col. Miller, F.R.S.* 

31. Feb. 7.—An account of trigonometrical operations in the 
years 1821, -22, and -23, for determining the difference of longitude 
between the royal observatories of Paris and Greenwich. By Capt. 
Henry Kater, V.P.R.S. 

14.—On the mode in which the nerves belonging to the organs 
of sense terminate. By Sir E. Home, Bart. V.P.R.S.—Experiments 
on heated iron, in reference to the magnetic and electric fluids. 
By William Ritchie, Esq. A.M. Rector of the Royal Academy of 
Tain. Communicated by Captain Sabine. 

April 24.—A paper was read, containing An account of experi¬ 
ments on the elastic curve. By B. Bevan, Esq. Communicated by 
the President. 

In inquiries on the strength of materials, it is often desirable to 
know the real nature of the curve assumed by a prismatic rod, when 
acted upon by the weight of its own parts. This curve has generally 
been stated to be the parabola; but repeated observation has led 
the author to doubt the accuracy of the theory from which this con¬ 
clusion has been deduced; and with a view, therefore, to determine, 
by direct trial, the real form of the curve, he instituted a scries of 
experiments on prismatic rods, of various substances, and of various 
depths and lengths, some fixed at one* end, and others supported at 
both ends, in a horizontal position. In every instance he found the 
actual curve to differ from a parabola, and the deviations in the se¬ 
veral points examined were such as indicated a regular and deter¬ 
minate species of curve. No modification of the exponent of the or¬ 
der of the parabola was adequate to express the relation of the co¬ 
ordinates with sufficient accuracy in all cases. He found, however, 
atler many trials, that tlie following formula, which is that of the 
common hyperbola, gave a very near approximation in ail practi¬ 
cal cases, namely. Ax® -f Bx = y® 

The accurate determination of the elastic curve is a subject of 
some importance in practical mechanics; since the rules at present 
used by mathematicians and engineers for determining the modulus 
of elasticity of different materials, are founded upon the parabolic 
theory, and must therefore be liable to error. 

May 1.—A paper was read, intitled, << A description of a verti¬ 
cal floating collimator, and an account of its application to astro¬ 
nomical observations, with a circle, and with a zenith telescope. 
By Capt. Henry Kater, V.P.R.S. 

The construction of the instrument which forms the subject of 
* See Phil. Mag. and Annals, vol. iii. p. 277- 
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this paper is a material improvement on that of the horizontal.float¬ 
ing collimator, of which an account was given by the author in the 
Philosophical Transactions for 1825. Its superiority is derived from 
its adaptation to the vertical, instead of the horizontal, position; 
by which the sources of error arising from the necessity of trans¬ 
ferring the instrument to different sides of the observatory, and of 
taking the float out of the mercury and replacing it at each obser¬ 
vation, are wholly obviated. The vertical floating collimator has 
the further advantage of being adapted for use, not only with a cir¬ 
cle, but also with a telescope, cither of the refracting or reflecting 
kind. Such a telescope, furnished with a wire micrometer, and 
directed to the zenith, becomes a zenith telescope, free from all the 
objections to which the zenith sector, and the zenith telescope, with 
a plumb-line, are liable. 

The instrument itself is supported on a square mahogany stand, 
which slides on two parallel beams, fixed at the upper part of the 
observatory, in the direction of the meridian, and which has a cir¬ 
cular aperture in the centre, having at its edge a projecting rim 
of iron, to admit of the passage of the telescope. The telescope 
having a focal length of eight inches, and an aperture of one inch 
and a quarter, is supported in the vertical position by a bridge, 
connecting it with a circular iron ring, ten inches and six-tenths 
in diameter, which floats in mercury. The mercury b contained 
in a circular iron trough, the central aperture of which is suffici¬ 
ently large to allow of its turning freely round the rim which 
rises from the margin of the aperture of the stand. The object- 
glass of the telescope is placed at its lowest end, and its focus is 
occupied by a diaphragm, composed of two brass plates, each 
cut so as to form an angle of 135 deg. and placed opposite to each 
other, so that the angular pdints are brought to an accurate coin 
cidence, thus leaving on each side intervening spaces, which form 
vertical angles of 45 deg. each. The telescope below, whether be¬ 
longing to a circle or a zenith telescope, is to be directed so that 
the image of these angles shall be bisected by the micrometer wire; 
for which purpose the diaphragm of the collimator is illuminated 
by a bull’s-eye lantern, placed at a convenient distance upon one of 
the beams crossing the observatory; the light being reflected down¬ 
wards by a plane mirror placed in a screen, with a suitable aper¬ 
ture immediately above the collimator. The collimator is then to 
be turned half round in azimuth, the motion being facilitated by 
rollers, and limited at its extent by two catches, which receive 
a projecting wire fixed to the outer circle of the trough. When in 
this situation, the observation of the diaphragm by the telescope, 
and the bisection of its angles, are to be repeated, and the mean of 
the two positions will indicate the exact point of the zenith. Minute 
directions are given by the author for the construction of all the 
parts of the collimator, and for their proper adjustments; together 
with an account of the precautions to be taken in the employment 
of the instrument. The time required for completing the determi¬ 
nation of the zenith point by its means need not exceed two mi¬ 
nutes ; and if to this be added the time necessary for a second set of 

observations 
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observations of the same kind, for the purpose of verification, and 
of a nearer approach to accuracy, the whole time required will not 
be more than five minutes, during which it is not probable that any 
sensible disturbance can have taken place in the position of the in> 
strument from changes of temperature. 

Tables are given containing registers of numerous series of ex> 
periments made, both by the author and by several of his friends, 
with a view to determine the stability of the instrument, and the 
degree of reliance that can be placed in the results. In the first 
series, out of sixty independent determinations of the zenith point, 
there are twenty*five, the error of each of which does not exceed 
one>tenth of a second; thirty*8even under two-tenths; forty-seven 
under three-tenths; fifty-five under four-tenths; three between four 
and five-tenths; and two a little above half a second. But the author 
thinks it probable that the greater part of these errors, minute as 
they are, must be attributed to want of power in the micrometer, 
which power is directly as the focal length of the object-glass, or 
mirror, of the telescope to which it is attached, and which neces¬ 
sarily limits the precision of which it is capable. 

The author next gives the results of some experiments with a 
collimator made for Captain Foster, having a float of only five inches 
in diameter, and with a telescope five inches long: the errors, gene¬ 
rally, do not amount to more than two-tenths of a second. 

He then enters into details as to the manner of using the vertical 
floating collimator in astronomical observations, beginning with the 
portable azimuth and altitude circle described by the Rev. F. Wol¬ 
laston in his Fasdculm Astronomiem, and applicable to other similar 
instruments. The new collimator afibrds, also, the most perfect me¬ 
thod of adjusting the line of collimation of a mural circle, or of 
placing it at right angles to the axis. • 

The author next proceeds to describe the method of applying the 
instrument to the zenith telescope. In comparing the observations 
made by the zenith sector belonging to the Board of Ordnance, with 
the zenith telescope used in conjunction with the vertical floating 
collimator, the mean of errors in the former case was 4-0''*5i and 
—0"‘75i in the latter, -fO'H4 and —0"‘66. From observations 
made on y Draconist the zenith distance of which at Greenwich is 
0° 2' 6"*36, and atYork Gate 0° 0' 35"*67, the difference of latitude 
between the two places was found to be 0° 2' 42"’03, that of 
Greenwich being 51° 28' 38"'96, and of York Gate 51° 31' 20"*99. 
The decimals of a second, by the azimuth and altitude circle and 
horizontal floating collimator were *94; by the same instrument 
and the vertical floating collimator *76, and by the zenith telescope, 
and the vertical floating collimator *99: the mean being '9". 

From the greater degree of precision attainable by the employ¬ 
ment of the vertical floating collimator, from the facility of its con¬ 
struction and application, and the time saved by using it, the author 
deems it not unreasonable to infer, that, ere long, the use of the 
level and plumb-line in celestial observations will be wholly aban. 
doned. 
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May 4.—The reading of Mr. Morgan’s paper On the mammary 
Cleans of tlie kangaroo was continued, containing further particulars 
01 the dissection of these parts, as well as of the muscles attached 
to the marsupial bones, in the adult and impregnated animal. 
These bones, with their ligamentous and muscular connections, were 
described, and several errors in Sir Everard Home’s published ac¬ 
count of these parts were pointed out. The author then stated his 
own opinions respecting the use of these structures. He stated that 
the marsupial bones are formed, 1st, for the purpose of giving that 
firm support to the superincumbent abdominal viscera which the 
narrow pelvis of the animal is incapable of affording while in the 
erect posture; and, Sndly, for the purpose of constituting a fixed 
point of resistance against which the mamma: are squeezed by the 
muscular girdle already described as inclosing those glands be¬ 
tween their fibres. By this arrangement the female is enabled to 
empty by compression the excretory ducts of its maipmse, and thus 
to ferce their secretions into the mouth of the imperfectly organized 
young, which during the earlier periods of its existence appears in¬ 
capable of extracting a nutritious fluid from that part by the usual 
means. 

It appears that the secretion of this fluid (or milk) takes place 
only in the larger and lower gland, and that its ejection through 
the inferior and longer teat is assisted by a muscular investment 
which incloses the ducts throughout their whole course from the gland 
to the extremity of the nipple. The existence of this structure 
has been noticed by M. GeofFroy St. Hilaire, who has assigned to 
it the same use. Under this compressing muscle of the lower (or 
as Mr. Morgan has named it, the true marsupial) teat, a congeries 
of vessels which principally consisted of veins was described as form¬ 
ing a plexus around the central fasciculus of ducts. These veins, 
together with those of the gland, were stated to occasion a con¬ 
siderable distention of the mammary organ during the time of suck¬ 
ling, in consequence of the congestion which must necessarily oc¬ 
cur in the vessels at that period, from the pressure made upon their 
main trunks by the action of the compressing muscle of the mamma; 
fot it has been found that the size of the organ on such occasions 
exceeds that which a loaded state of the ducts only could produce. 
The mammse were found, as in the virgin animal, to consist in dou¬ 
ble glands on each side, the upper and smaller presenting the same 
anatomical characters as in the former instance; its excretory ducts, 
however, in their course towards the upper nipple were found to be 
inclosed in an indistinct muscular sheath, and there was a faint in¬ 
dication of the existence of a plexus of vessels similar to that which 
was found in the lower or true marsupial teat. This smaller mam¬ 
mary organ is considered by the author as analogous to the super¬ 
numerary mammae and teats of other mammiferous animals, since 
the lower or true marsupial mammary glands and their teats ap¬ 
pear to perform exclusively the office of preparing a nntritiops, 
fluid for the support of the young animal. - 

May 
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■ May 24'.—This day the Anniversary Meeting of the Society took 
place, at wtiich Edward; Lord Stanley, was elected President, in the 
room of tfie late Sir J. E. Smith; and Edward Forster, J. E. Bicheno, 
and R. Taylor, Esqs. respectively re-elected to the offices of Trea¬ 
surer, Secretary, and Under Secretary. 

GEOLOGICAL SOCIETY. 

March 21.—Benjamin Silliman, M.D, LL.D. of Yale College, 
North America, was elected a Foreign Member of this Society. 
Francis Finch, Esq. and Thomas Winter, Esq., both of West Brom¬ 
wich, Staffordshire, were elected Fellow.s of this Society. 

A paper was read, intitled ‘'Topographical and Geological No¬ 
tices, from information collected during the Expedition to the North¬ 
west coast of America under the command of Captain Franklin ; by 
.John Richardson, M.D. F.R.S., fkc.” 

The expedition under Captain Franklin having arrived at their in¬ 
tended winter-quarters on the shore of Great Bear Lake, examined 
in 182.5 the vicinity of that lake, and the course of the Mackenzie 
River from thence to the sea. The author subsequently accompanied 
Captain Franklin down the river, as far as Point Separation, in lat. 
67° 38'; from whence the latter proceeded westward to lat. 70° 26', 
long. 148° ,52':—the extreme western point seen by the expedition 
being in long. 149° 37' west. Dr, Richardson at the same time 
went eastward to the mouth of the Copper Mine River, and thence 
returned overland and across the Great Bear Lake, to the head¬ 
quarters. 

This paper contains an account of the specimens collected, and the 
geological observations made by both divisions of the party; and 
gives in considerable detail a description of the vicinity of Great Bear 
Lake, with a more general one of the'banks of the Mackenzie and 
of the coast to the East of it; to which are subjoined some observa¬ 
tions respecting the country previously passed over by the expedi¬ 
tion, between Lake Superior and Fort Franklin. The distances 
traversed being, in latitude, about 23 degrees N. of Lake Supe¬ 
rior ; and in longitude, altogether about 80 degrees;—60 degree.s 
to the west of Lake Superior, and 20 degrees on the coast, east¬ 
ward from the mouth of the Mackenzie. The total extent passed 
over in America by the expedition, in going and returning, was about 
14,000 miles ; and that surveyed and laid down for the first time on 
the maps, is about .5000 miles. 

The author however mentions, that a very limited portion of his 
time could be devoted to geological researches; the ground being for 
eight months in the year covered with snow ; and the other objects 
of the journey demanding his principal attention during the short 
summer. 

The country described consists, in general, of three or four forma¬ 
tions, or series of beds, which occupy well marked divisions :— 

1. The most western division comprehends the Rocky Mountains, 
which appear to be composed of primitive rocks; and the course of 
the ranges is from about S.E. to N.W.; the faces of the hills to 
New Series. Vol. 3. No. 18. June 1828. .3 L the 
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the eastv^ard being abrupt, but the slope towards the W. more gra¬ 
dual. These mountains join the sea on the west of the Mackenzie; 
and at their termination are divided into four groups or chains, to 
which Captain Franklin has given the names of Richardson's, Buck- 
land’s, the British, and Romanzoff chains. The land again becomes 
lower to the west of the chain last mentioned, and continues to be so 
from thence to the remotest point arrived at; no prominent elevations 
having been observed to the west of long. 146°. 

2. Another very extensive tract of primitive rocks in the north of 
America has nearly the same direction with the range of the Rocky 
Mountains, but the two ranges converge towards the north; the 
distance between them being, in lat. 50°, 700 miles;—about 220 miles 
where it was traversed by Captain Franklin, in going from Hudson’s 
Bay to Lake Winipeg;—and in lat. 66° only 200 miles. This east¬ 
ern primitive tract consists principally of granite and gneiss ; it ex¬ 
hibits great uniformity of character, contains no very elevated ground, 
and is in fact traversed by several rivers which arise in the Rocky 
Mountains. It is flanked on both sides by extensive calcareous tracts. 

3. The north-eastern extremity of the Rocky Mountain chain, near 
the mouth of the Mackenzie, consists of grauwacke and other transi¬ 
tion-rocks, interposed apparently between the primary and the cal¬ 
careous districts. In some of the other places described, a rock 
resembling the old-red-sandstone of England, occupies a similar si¬ 
tuation. 

4. 'fhe tract that intervenes between the Rocky Mountains and the 
eastern primary band above mentioned, consists principally of cal¬ 
careous strata, and is remarkable from its including, throughout, a 
series of great lakes or lake-like rivers, with which a very large pro¬ 
portion of the surface is occupied, and the bottoms of which appear 
in several instances to be below the level of the sea. This interme¬ 
diate calcareous band was traced in one place by the author, to the 
width of about 280 miles from the eastern primary tract; and one of 
its highest summits, about a mile from Bear Lake, was supposed to 
be about 950 feet above the sea. The limestone of which this district 
is composed, as well as that of the calcareous tract on the east of 
the primary band above mentioned, presents considerable uniformity 
of character: the ridges of hills are nearly parallel to those of the 
Rocky Mountains; and a very large proportion of the rocks observed 
by the author, was found to be magnesian limestone,—araarentlv 
belonging either to the magnesian limestone formation of England, 
or to our mountain-limestone, which it is well known includes in 
Europe numerous beds of dolomite. 

The fossils also of this calcareous formation, are of the same genera 
with those of our mountain-limestone and of the magnesian beds in 
the north of England ; including corallines, products, terebratulites, 
and a cardium ; and in several places the calcareous beds contain a 
large proportion of chert and flinty slate. The correct determination 
of the relations of this great calcareous tract, is one of the chief 
points of interest remaining for future research, in the country de¬ 
scribed by the author; for while he agrees with other geologists in 
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assigning a portion of it, (as in the vicinity of Lake Winipeg,) to the 
mountain-limestone of Europe, he justly remarks that in other places 
the quantify of gypsum, in connection with copious salt springs, and 
great abundance of petroleum, together with the occurrence of soft 
marly-sandstone, and beds of breccia interstratified with those of 
dolomite, and above all, the fact that dolomitic limestone is by far 
the most common and extensive rock in the deposit, would lead to its 
identification with the zechstein of continental geologists,—the mag¬ 
nesian limestone of the North of England. 

5. Above the limestones, and in some cases, it would appear, 
alternating mth the dolomite, is a very extensive deposition of sand¬ 
stone, bituminous-shale, and slaty-clay (which last exhibits in some 
places the peculiar structure denominated cone-in-cone) containing 
nodular ranges of clay-iron-stone and beds of lignite. The shales 
indude impressions of ferns, lepidodendrons, and other vegetable 
remains; and among the fossils of this formation also found an 
ammonite, supposed by Mr. Sowerby to belong io a part of the 
oolitic series of England. It deserves inquiry therefore, whether 
this may not be the equivalent of the carboniferous strata which form 
a portion of the oolitic series in Yorkshire, and at Brora in Scotland. 

The series of beds above described occurs extensively in the 
course of the Mackenzie River, and on the shores of the Great Bear 
Lake j and from its being found also on the northern coast, at a 
distance of about 300 miles from thence, and in a direction precisely 
corresponding, it not improbably occupies the intervening country. 

About Cape Bathurst (lat, 70° 36', long. 127° 35') cliffs of alum 
shale form the coast for more than 60 geographical miles, and are 
described as resembling those of Whitby in Yorkshire. 

6. On the promontory of Cape Lyon are extensive ridges of co¬ 
lumnar trap associated with limestone* and slate-clay; and green¬ 
stone is of frequent occurrence there and in some other places. 
Porphyry also, forms low conical hills in the high ground between 
the Copper Mountains and Bear Lake. 

7. Near the western boundary of the limestone, and not far from 
the base of the Rocky Mountains, there occur at intervals, from lat. 
50° to 69° N. extensive {tertiary 9) deposits, consisting generally of 
sandstone, gravel, clay more or less bituminous, and brown wood- 
coal. In some spots the wood-coal was replaced by an excellent 
pitch-cpal, the fractured surface of which is marked with very peculiar 
concentric semicircular depressions} and it is interesting to know 
that this coal, which would be excellent fuel fora steam-vessel, occurs 
on the coast of the Polar sea near the Mackenzie in considerable 
quantity. This formation contains layers of a variety of pipe-clay which 
is eaten by the natives, and is said to sustain life for a considerable 
time. The deposit at the mouth of Bear Lake River includes some 
beds of impure [porcelain earth. The author found occasionally much 
difficulty in distinguishing the sandstones and shales of this deposit^ 
from those of the formation mentioned above in Section 5. 

8. Among the indications of other strata more recent than the 
magnesian limestone, was a loose fragment of soft limestone found 
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at the mouth of Babbage River, on the coast west of the Mackenzie, 
containing the species of Cyclas (C. medius) which occurs extensively 
in the weald-clay of England. 

'I'his memoir, which will be published in full in the Appendix to 
Captain Franklin’s Narrative of the expedition, is illustrated by maps 
and drawings, and accompanied by a catalogue in detail, of the speci¬ 
mens referred to, which have been presented to the Geological Society. 

April 18.—William Hutton, Esq. of Newcastle-upon-Tyne, Beriah 
Botfield, Esq. of Christchurch Oxford, and William Parker Hamond, 
Esq. of St. John’s College Cambridge, were elected Fellows of this 
Society. 

A Paper was read, “ On the fossil remains of two new species of 
Mastodon, and of other vertebrated animals, found on the left bunk of 
thelrawadij by William Clift, Esq. F.G.S. F.R.S., conservator of the 
Museum of the Royal College of Surgeons.” 

The author having been requested to describe the fossil remains 
which the zeal and liberality of Mr. Crawfurd have transferred from 
the deserts of the Irawadi to the Museum of the Geological Society, 
confines himself strictly to zoological and anatomical details j and fol¬ 
lowing tlie sy.stem of Cuvier, commences with the 

Pachydermata prohosculifera ,—The only genus of this order indi¬ 
cated by the remains is the Mastodon ; and of this there are two spe¬ 
cies, Mastodon latidens and Mastodon elephantoides, not only com¬ 
manding attention from their novelty, but from the beautiful gradation 
which they exhibit between the mastodons already described and the 
elephant. On comparing the teeth of Mastodon latidens with those 
of the mastodon of the Ohio (M. giganteum) the denticules are found 
to be more numerous, and less distant, and the interstices less deep 
than in those of the latter. I’he teeth, in short, begin to assume the 
appearance of those of the eleplnint. On advancing to Mastodon 
elephantoides, these features of similarity are more strongly deve¬ 
loped : the many-pointed denticules arc still more numerous and 
more compressed; and the structure, were it not for the absence of 
crusta petrosa, becomes almost that of the tooth of the elephant. 
In both, though the teeth are formed upon the principle by which 
the tooth of the mastodon is distinguished from that of the elephant, 
the crown of the tooth wears away more like that of the elephant than 
that of the other mastodons. 

The species are thus characterized : 

Mastodon latidens.—Mastodon dentibus molaribus latissimb, den- 
ticulis rotundatis, elevatis. Palato vald& angusto. 

The dentition very much resembles that of the elephant. The 
molar tooth is gradually pushed forward, and rises as the fangs arc 
added, according to the demand occasioned by the abrasion of the ex¬ 
posed crown, and the consequent absorption of the anterior fang the 
posterior part of the tooth not having yet cut the gum, while the an¬ 
terior portion is completely worn away. Before it are seen the relics 
of the preceding tooth, the place of which the tooth in use was pro¬ 
gressively supplying. 

The lower jaw in this species is less square and deeper than it is in 
M. giganteum. 
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'fhe tusks, judging from the alveoli, must have been of equal vo¬ 
lume with those of the largest living elephant. 

The following is the measurement of some of the remains of M. 


latidens. 

Extreme breadth of fragment of cranium (upper jaw 

with the greatest part of both grinders). 1 Ft, 3 In. 

Length of ditto.. . 1 8 

Extreme length of right anterior grinder (6 denticuli 

and the spur) . 0 8^ 

Extreme breadth at third denticulus . 0 4 

Circumference of lower jaw, measured over the grind¬ 
ing surface of the tooth . 2 4 

Extreme length of tooth. 0 Ilf 

Extreme breadth. 0 4^ 

Circumference of the lower extremity of right femur 2 2 

Same, round the condyles . 2 4 


Mastodonelephantoides.—M. dentibus latis; denticulis numerosis, 
compressis. 

This species must have been smaller than the last. There is a fine 
example of the lower jaw, showing the tooth in the highest degree 
of perfection. The tooth is 11 inches long and inches broad, 
has no less than ten denticules, and each of these denticules is ma- 
millated with small points ; five being the smallest) and eight the 
greatest number on any one denticule. In front of this tooth is 
seen the remnant of the preceding one, worn down and disappear¬ 
ing ; and behind it is the cavity wherein the young tooth, intended 
ns a successor to that in existence, was in the course of formation. 
'Fhe denticules are much more compressed than those in the .species 
last described; they are closer together, and the whole tooth ap¬ 
proaches still more nearly to that of Ihe elephant, while the jaw is in 
unison with the appearance of the tooth. 

Pachydermata ordinaria. —In this group we have the remains of 
the genera Sus, Hippopotamus, and Rhinoceros. Of the first there 
is only a single specimen, consisting of a small portion of the lower 
jaw, containing one molar tooth and the fragment of another. Of 
the second there are but few fragments, nor are they .sufficiently cha¬ 
racteristic to warrant a definition of the species, which must have been 
comparatively small. Of the third there is a portion of the upper 
jaw, containing two molar teeth j and portions of the lower jaw with 
molares, which seem to ap])roach nearer to those of the rhinoceros 
of Java than to those of any other living species. 

Ruminantia. —In this group we have fragments of the ox and of 
the deer. 

Rapa ILIA, 

Chelonia, Cuv.— (Testudinaia, Bell).—^There are many fri^ments 
of a large species of trionyx, and some of an emys. But the remains 
are not sufficiently defined for specific description. 

Sauria. —Fam. Crocodilida. —Of this family we have the remains 
of two genera j viz. a Leptorhynchus allied to, if not identical with, 
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the great gavial j and a crocodile resembling Crocodilus vulgaris. Of 
the former there are portions of the lower jaw and several vertebrae j 
of the latter, there is the anterior termination of the lower jaw, which 
must have belonged to a very large individual. 

The specimens, in general, do not appear to have undergone any 
mineral change, with the exception of being abundantly penetrated 
with iron, and are very brittle. This last circumstance, arising from 
the loss of their animal gluten, indicates great antiquity, and that they 
have not been imbedded in any very compact soil; unlike the teeth 
of the mastodon of the Ohio, which lie in a strong blue clay, and have 
almost as much animal matter as is to be found in a recent tooth. 

The bones are almost in every instance broken j and from the 
firmness of texture of most of them, the direction and cleanness of the 
fracture, and the sharpness of its edges, the injury, which must have 
been the result of an immense power operating with sudden violence, 
appears to have taken place at the period, or very soon after the 
period, of the destruction of the animal. 

A paper was next read '' On a collection of vegetable and animal 
remains, and rocks, from the Burmese Country, presented to the 
Geological Society by J. Crawford, Esq,” by the Rev. W. Buckland, 
D.D. V.P.G.S. F.R.S. &c. 

Mr. Crawford collected these specimens during his voyage up the 
Irawadi in a steam-boat, on an embfissy to Ava, in the latter part of 
the year 1826. The author considers them to be of high importance, 
as affording an answer to the curious, and till now undecided ques¬ 
tion, whether there be, or be not, in the southern regions of Asia, any 
remains of fossil quadrupeds analogous to those which arc found so 
widely dispersed in the diluvium of northern Asia, and of Europe and 
America. 

The evidence which Mr. Crawford has imported, consists of several 
chests full of fossil wood and fossil bones, and of specimens of the 
strata that are found along the course of the Irawadi, from Prome up 
to Ava, being a distance of nearly 500 miles. The greater part of the 
fossil wood is beautifully silicified} other specimens of it are calca¬ 
reous j they are mostly portions of large trees, both monocotyledo- 
nous and dicotyledonous, and were found along the whole valley of 
the Irawadi from Ava to Prome. The bones were all collected from 
a small district near some wells of petroleum, about halfw^ between 
these towns, and on the left bank of the river. From Mr. Clift’s exa¬ 
mination, it appears, that although we have among them no remains 
of fossil elephants, we have the same fossil pachydermata that are 
found associated with elephants in Europe; namely, rhinoceros, 
hippopotamus, mastodon, and hog. We have also two or three spe¬ 
cies of ruminantia resembling the ox, antelope and deer, with the 
addition of the gavial and dligator, and two freshwater tortoises, 
namely, trionyx and emys. 

The teeth of the mastodon belong to two unknown species of that 
genus, both of them approaching in size to the largest elephant. Mr. 
Clift has designated them by the names of Mastodon latidens and 
M. elephanioides. The teeth are from animhls of all ages; and there 

arc 
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arc many fragments of ivory, derived probably also from the mas-i 
todon, , t 

The remains of the mastodon are by far the most abundant in this 
collection, and amount to about 150 fragments. 

Of the rhinoceros there are about 10 fragments. 

Of a small species of hippopotamus, 2. 

Of the hog, 1 } and of the ox, deer and antelope, about 20. 

Of the gavial and alligator, about 50. 

Of the emys, 20 j and trionyx, 10. 

One fragment of emys is so large, that the animal of which it 
formed a part, must have been several feet in width. 

The state of preservation of these bones is very perfect, from their 
being penetrated with hydrate of iron, and thereby rendered strong. 
Not one of them is silicihed, though they have been erroneously 
stated to be so, in some of the periodical journals. 

The district in which they were found is a little North of the town 
of Wetmasut, and is composed of barren sand-hills and beds of gravel 
intersected by ravines, and cemented occasionally into a breccia by 
carbonate of lime, and sometimes by hydrate of iron. Over the sur¬ 
face of these hills were scattered the fragments of bones and wood, 
some quite naked and loose, others half buried in the sand and gravel. 
Many fragments of wood lay also at the bottom of the ravines. 
About one-third of the bones have been slightly rolled; and the rest 
had all been broken before they were lodged in the places where Mr. 
Crawfurd found them, and where they appear to have been dispersed 
and buried, by the action of the same waters that produced the dilu¬ 
vial sand and gravel, whence they have since been washed out, and 
left bare by the action of rains and torrents. 

Concretions of sand and gravel adhere to many of the bones, but 
they contain no traces of shells, and differ mineralogically from all 
the rock specimens in this collection, which we recognize as belong¬ 
ing to tertiary and freshwater strata. 

Indications of freshwater formation were found in one spot only, 
not far from the fossil bones, and they consist of a marly blue clay, 
abounding with shells of a large and thick species of Cyrena. 

The tertiary rocks are: 1st, a dark slaty limestone, containing 
many shells, that have been identified by Mr. Sowerby with those of 
the London clay, 2nd, a yellow sandy limestone containing shells, 
and resembling the calcaire grossier, and 3rd, a soft greenish sand¬ 
stone resembling the sandy ^ds of our plastic clay formation. 

This London clay and calcaire grossier afford an additional locality 
of these strata to those indicated by the specimens described by Mr. 
Colebrooke, in vol. i. Part 1,2nd series of the Geological Transactions, 
—^which had already established the existence of this formation in 
the N.E. border of Bengal. 

Mr. Crawfurd states distinctly, that it is impossible to refer the si¬ 
tuation of the bones, or the origin of the hills containing them, to any 
operations of the existing river: these hills are sixty feet above the 
level of its highest flood ; the effect of its actual operations, he ob¬ 
serves also, is distinctly visible in the shifting islands of mud and sand 

that 
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that abound aiong^the whole course of the river within this high- 
flood level, and in the great alluvial delta that extends from a little 
below Prome to Rangoon and the gulf of Martaban. 

The recent bones and recent wood which he observed to be stranded 
on some of these islands, were not in a state of prt^ess towards 
becoming mineralized, but were falling rapidly to decay. 

The existence of so many animal remains analogous to those that 
occur in the diluvium of Europe, in a matrix which so nearly re¬ 
sembles that diluvium, and which so decidedly differs from the allu¬ 
vium, and freshwater, and tertiary strata of the adjacent country, 
seems to authorize us to refer this matrix to a similar diluvial de¬ 
posit in the valley of the Irawadi, reposing irregularly upon the ter¬ 
tiary and other stratified rocks, that form the basis of that district. 

Besides the tertiary strata above enumerated, there are specimens 
of grauwacke and transition-limestone from several distant points in 
the valley of the Irawadi between Prome and Ava, which render it 
probable that the fundamental rocks of this valley belong to the trans¬ 
ition series. 

On the north of Ava there are chains of primitive mountains 
abounding with statuary marble, associated, as usual, with horn¬ 
blende and mica slate. 

We may therefore consider it as now established, on the authority 
of Mr. Crawfurd's notes and specimens, that the Burmese country 
not only contains the remains of fossil animals above enumerated, 
but also affords examples of the following geological formations, 
which can be identified witli those of Europe j namely— 

1. Alluvium. 

2. Dilurium. 

3. Freshwater Marl. 

4. London Clay and Calcaire grossier. 

5. Plastic Clay, with its sands and gravel. 

6. Transition limestone and grauwacke. 

7. Primitive marble and mica slate. 

On die same evening, after the ordinary business of the Society 
had been transacted, a special general meeting was held, when the 
President having stated, that the Lords Commissioners of his Ma¬ 
jesty’s Treasury had been pleased to transfer to this Society some of 
the apartments in Somerset House, formerly used as the Lottery 
Office, and lately in the possession of the Royal Society; and that a 
sum not less than lOOOf. would be required for preparing the said 
apartments for the reception of the Society, and the removal of their 
Library and Collections :— 

It was resolved unanimously, 

I. On the modon of Davies Gilbert, Esq. M.P., Pres. R.S., se¬ 
conded by Henry Warburton, Esq., M.P.,—^That the thanks of this 
Society lie given to the Right Honourable the Lords Commissioners 
of his Meyesty's Treasury, for the grant which they have been pleased 
to make to this Society, of apartments in Somerset House. 

II. On the motion of the Rev. Dr. Buckland, Professor of Ge(^ofgy 
at Oxford, seconded by the Rev. A. Sedgwick, Woodwardian Pro¬ 
fessor 
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fessor at Cambridge,—^That the thanks of this Society he given to 
Davies Gilbert, Esq. the President, and to the Council of the Royal 
Society, for their aid and cooperation in obUuning from the Lorcb of 
his Majesty’s Treasury a grant of the apartments in Somerset House. 

III. On the motion of Robert Ferg^^on, Esq., seconded by Leo¬ 
nard Horner, Esq.,—Tliat a Subscription be immediately entered 
upon, to defray the expense of the necessary repairs in the apartments 
recently granted to the Society in Somerset House, and of the re¬ 
moval thereto. 

May 2.—At a special general meeting holden this day at one 
o’clock, for the purpose of electing a Member of the Council in the 
room of Ashhurst Majendie, Esq. j and also for electing a Secretary 
in the room of R. I. Muschison, Esq., and a Foreign Secretary in the 
room of Henry Heuland, Esq., who had retired from their re¬ 
spective offices; 

It was resolved unanimously, 

I. That the thanks of this Society be given to Ashhurst Majendie, 
Esq,, retiring from the Council. 

II. That the thanks of this Society be given to Henry Fleuland, 
Esq., for his long services in the office of Foreign Secretary, and for 
the high regard which he has always manifested for the welfare of the 
Society. 

III. That the thanks of this Society be presented to R. I. Mur¬ 
chison, Esq. on his retiring from the office of Secretary. 

A ballot having been held for electing a Member of Council in the 
room of Ashhurst Majendie, Esq., the scrutineers reported that Dr. 
Henry Burton was duly elected. 

A ballot having been held for electing a Secretary in the room of 
R. I. Murchison, Esq., and a Foreign Secretary in the room of 
Henry Heuland, Esq., the scrutineers reported that Dr. Burton was 
elected Secretary j and that R. I. Murchison, Esq., was elected Fo¬ 
reign Secretary. 

At the Ordinary Meeting holden on the same evening, John Clau¬ 
dius Loudon, Esq., of Porchester Terrace, Bayswater; and Thomas 
Copeland, Esq., of Golden Square, were elected Fellows of this So¬ 
ciety. 

An extract of a letter was read from Lieutenant William Glenniei 
R.N., dated Mexico, May 6th, 1827, intiiled “ The Ascent of Popo- 
catapetl.” 

Many contradictory reports having long existed respecting the 
volcanic nature of this mountain, the author felt desirous of ascer¬ 
taining its actual condition in person. 

The ascent commenced during the month of April 1827, from the 
village of Ameca, situated in the province of Puebla, and near the 
N.W. foot of the volcano, at an elevation of 8216 feet above the 
level of the sea, and distant 14 leagues from Mexico. 

The author describes the sides of the mountain as thickly wooded 
with forests of pines, extending to the height of near 12,693^ 
feet, beyond which altitude vegetation ceased entirely. The ground 
consisted of loose black sand of considerable depth, on which nume- 
New Series, Vol. 3. No. 18. June 182S, S M rous 
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Tous fragments of basalt and pumice-stone were dispersed. At a 
greater elevation, several projecting ridges, composed of loose frag¬ 
ments of basalt, arranged one above another, and overhanging preci¬ 
pices 600 or 700 feet deep, presented formidable impediments to the 
author’s progress; and, in one direction only, a ravine was observed 
to pass through these ridges, having its surface covered with loose 
black sand, down which fragments of rocks ejected from the crater 
continually descended. 

After twelve hours of incessant fatigue the author gained the highest 
point of the mountain on the western side of the crater, 17,884 feet 
above the sea j at which station the mercury in the barometer sub¬ 
sided to 15*63 inches, and the temperature indicated by the attached 
and detached thermometers, was respectively 39° and 33° Fahr. at 
5 o’clock P.M., when exposed to the direct rays of the sun. The 
plain of Mexico was enveloped in a thick haze, and the only distant 
objects visible at that time, were the volcanoes of Orizaba and Iztac- 
cihuatl. The crater of Popocatapetl appeared to extend one mile in 
diameter, and its edges of unequal thickness descended towards the 
east. The interior walls consisted of masses of rock arranged per¬ 
pendicularly, and marked by numerous vertical channels, in many 
places filled with black sand. Four horizontal circles of rock diffe¬ 
rently coloured were also noticed within the crater; and from the 
edges of the latter, as well as from its perpendicular walls, several 
small columns of vapour arose smelling strongly of sulphur. The 
noise was incessant, re.sembling that heard at a short distance from 
the sea shore during a storm; and at intervals of two or three mi¬ 
nutes the sound increased, followed by an eruption of stones of va¬ 
rious dimensions; the smaller were projected into the ravine befoic 
mentioned, the larger fell again within the crater. 

The sensations experienced by the author were analogous to those 
usually felt by travellers at considerable elevations; viz. weariness, 
difficult respiration, and headache, the latter inconvenience having 
been first perceived at a height of 16,895 feet. Tobacco smoke and 
spirituous liquors were also found to produce an unusually rapid ef¬ 
fect upon the sensorium. 

At the same meeting a letter was read from J. B. Pentland, Esq., 
addressed to W. H. Fitton, M.D. P.G.S., respecting the fossil re¬ 
mains of some animals from the N.E. border of Bengal. 

The author has discovered among the mutilated fragments of bones 
obtained from the tertiary deposits on the Bramahpootra River in the 
small state of Cooch-Behar,—presented to the Society some years ago, 
by David Scott, Esq., and referred to in a former volume of the 
Transactions *,—the remains of four distinct species of mammalia, 
making an interesting addition to the list already published by Mr. 
Cdebrooke, viz.— 

1. A species of the genus Anthracotherium of Cuvier, which the 
author proposes to distinguish by the name of Ai Silistrense,—a spe¬ 
cific denomination derived from one of the many names by which the 

* Geol. Trans. 2nd Senes, vol. i, p. 135. 

great 
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great Bramahpootra-river appears to have been designated by ancient 
geographers. • 

2. A small species of the order Ruminantia allied to the genus 
Moschus. 

3. A small species of herbivorous animal referable to the Pachy- 
(lermata, but more diminutive than any of the fossil or living species 
of that family at present known. 

4. A carnivorous animal of the genus Viverra. 


ASTRONOMICAL SOCIETY. 

March 14.—^The first paper read thi^ evening was the following: 
Ephemeris of the place of Encke’s Comet, during the time of its 
reappearance at the end of the present year. Drawn up at the re¬ 
quest of the Council of the Society. By F. Baily, Esq. 
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The first put of the above ephemeris (to the end of the-yeu J828) 
is taken from Mr. Encke's own computations for Paris time0''.3, as in- 
■erted in Professor Schumacher’s Jstrononusche Nachrkhten, No. 123. 
That part of it which belongs to the ensuing year 1829. is taken from 
a letter addressed to the President of this Society by Dr. Gibers, and 
is computed for the time of midnight at Paris. The positions are 
computed for every third or fourth day only, at the beginning and end 
of the epbemeris, and for every second day towards the middle : this 
being quite sufficient to enable the observer to find the place of the 
comet in the heavens. The original computations are extended only 
to minutes of space; but the right ascensions are here converted into 
the nearest second of time, for the convenience of the observer. 

. ,[lt being desirable that as many observations should be made of this 
comet as possible, particularly in the southern hemisphere, where it 
will probably be seen after its return from the sun, an extra number of 
copies of the above ephemeris have been struck off for distribution, not 
only amongst the Members of the Society, but also for circulation in 
various parts of the world where the comet is likely to be seen. And 
Capt. Foster has kindly undertaken to distribute them as much as 
possible in thope parts of the southern hemisphere at which he may 
touch during the scientific voyage in which he is about to embark.] 

There was next read a paper, “ On finding the rates of time¬ 
keepers j” by E. Riddle, ICsq. In this communication the author ob¬ 
serves, that there are many persons fond of astronomy who are not 
possessed of a transit instrument, or who have not a convenient situ¬ 
ation in which to place it; and many others, such as nautical men in 
particular, who have not the means of using one, who arc desirous on 
many accounts, of knowing the rates of their chronometers, indepen¬ 
dent of the absolute time which they indicate. The method of equal 
altitudes on each side of the meridian is the course usually pursued on 
such occasions : but Mr. Riddle proposes another mode, often much 
more convenient in practice and equally correct in its results j viz. by 
taking equal altitudes of a fixed star on the same side of the meridian, 
on successive nights. It is well known that a star will, at the same 
sidereal hour, arrive at the same altitude, for several succeeding nights: 
theonl^ diflference which occurs, arising from the small change in the 
aberration, and also from the variation in the refraction. The former 
is insensible, if the interval between the observations be not too long ^ 
and for the latter, appropriate tables are given. The best time for 
the observation of such stars is when they are due east or due 
west} and any known star may be chosen for the purpose. All 
we have to do therefore, is to note the difference of Uie two'consecu¬ 
tive times at which the star attains the same altitude (whatever it be) 
on the same side of the meridian j and if that difference be less than 
3™ 55 * 191 , the chronometer (presuming that it is regulated to mean 
sola.r time) will have gained ,* and if more, it will have lost so much in a 
sidereal day. And, if the observations are made at an interval of n 
days, the nth part of the difference between the times of observation, 
compared with 3'" 55*,91, will in like manner give the mean rate for 
that interval 5 and if this quantity be multiplied by 1,0027, it will give 

the 
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the rate for a mean solar day. The author concludes his paper with 
several practical examples of the method j and also with a formula 
for reducing a series of observations made on any one night, to the 
same altitude as shown by a series made on any other night: whereby 
the whole become strictly comparable. 

Lastly, there was read the following communication from the Rev. 
Thomas John Hussey, to Francis Baily, Esq. 

“ In forming a correct catalogue of the stars situated between 15° N. 
and 15° S. declination, and extending from 13'* 56"’ to 15'* 4'" ll.A. 
from the catalogues of Piazzi and Bradley, and the observations of 
Lalande and Bessel, Mr. Dawson and myself have been much struck 
with the difierence between the places of particular stars, as laid down 
by Piazzi and Bradley, and the places assigned by reducing the ob¬ 
servations of M. Bessel. The results obtained from the Histoire 
CMeste come as nearly to the standard catalogue as can be expected, 
considering the nature of the instrument employed for determining 
the zenith distances, and thence the declination in which principally 
the differences exist: some few of these between observations of the 
same star are rather unaccountable, others may be attributed to 
errors of the press j they are as follow .—Histoire Celeste, 
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Between the places shown by the observations of Lalande and those 
of M. Bessel, even where there are more than one observation by 
each of these astronomers, there are differences more or less consi¬ 
derable in almost every instance; occasionally, however, there is a sur¬ 
prising coincidence. On this subject we may hereafter trouble vou 
with some remarks, my present object being to point out the di^er- 
ences between the standard catalogue of M. Piazzi and a catalogue 
reduced to 1800 from the observations of M. Bessel, of the only stars 
comprised within the above limits, which have been observed more 
than once by M. Bessel, so as that the place of the star may be con¬ 
sidered, as pretty nearly ascertained by this indefatigable astronomer 
alone. Their number amounts to 31, and the results are exhibited 
in the following table. The differences are expressed in space. 
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Astronomical Society. 

In many of the above cases it is probable that the difference be¬ 
tween Piazzi's catalogue for 1800, and one reduced to that epoch from 
Bessefs observations, ipay arise from error of observation : in others 
the almost identity of the observations seems to prove at once the skill 
of the observer, and a proper motion in the star j while again there 
is one (No. 2.) which possibly may be regarded as conclusive on the 
latter point. 1 would also suggest two instances of what appear 
errors of the press, or perhaps in reading off the instrument, in M. 
Be.Hsers zones. _ 

Z. 154. jR. Id** 33*" 33*7. Dec. 12° 41'22"-4+Unless 2^ be 
read for 41' this star of the sixth mapiitude, 32 Bootis, will 
differ from Piazzi’s catalogue -f-14' 56' *88. 

Z. 162. 14'* 37*" 10*-3.Dec. 55' 36''-8+ Unless 8° be read 

for 9° this star of the 7*8 magnitude will differ from Piazzi 
1° 0' 0"-39.” 

April 11 .—k paper was read “ On the construction of large Achro¬ 
matic Telescopes." By A. Rogers, Esq.—In this paper the author de¬ 
scribes a new construction of an Achromatic Telescope, the object of 
which is to render a small disc of flint glass available to perform the office 
of compensation to a much larger one of crown, and thus to render 
possible the construction of telescopes of much larger aperture than 
are now common, without hindrance from the difficulty at present ex¬ 
perienced in procuring large discs of flint glass. It is well known that 
in the ordinary construction of an achromatic object-glass, in which 
a single crown lens is compensated by a single one of flint, the two 
lenses admit of being separated only by an interval too small to afford 
any material advantage in diminishing the diameter of the flint lens, 
by placing it in a narrower part of the cone of rays, the actual amount 
01 their difference in point of dispersive power being such as to 
render the correction of the chromatic aberration impossible, when 
their mutual distance exceeds a certain limit. 

This inconvenience Mr. Rogers proposes to obviate, and obtain 
the advantage in question, by employing os a correcting lens, not a 
single lens of flint, but a compound one consisting of a convex crown, 
and concave flint, whose foci are such as to cause their combination 
to act as a plane glass on the mean refrangible rays. Then it is 
evident that by reason of the greater dispersive power of flint than 
of crown glass, this wUl act as a concave on the violet, and as a con¬ 
vex on the red rays; and that, the more powerfully, according as the 
lenses separately have greater powers or curvatures. If then, such a 
compound lens be interposed between the object-glass of a telescope, 
supposed to be a single lens of plate or crown glass, and its focus, it 
will cause no alteration in the focus for mean rays, while it will 
lengthen the focus for violet, and shorten it for red rays. Now this 
is precisely what is wanted to produce an achromatic union of all the 
rays -in the focus} and, as nothing in this construction limits the 
powers of the individuals composing the correcting Jenses^ they may 
therefore be applied any where, that convenience may dictate j and 
thus, theoretically speaking, a disc of flint glass, however small, may 
be made to correct the colour of one of crown, however large. 


But 
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But this construction possesses other and very remarkid>le ad¬ 
vantages. Fto, 'first, Urhen the correcting lens is approximately con¬ 
structed on a calculation founded on its intended aperture, and on' 
the refractive and dispersive indices of its materials, the final and 
complete destruction of colour may be effected not altering the 
lenses by grinding them anew, but by sliding the combination nearer 
to, or further froth, the object-glass, as occasion may require, along 
the tube of the telescope by a screw motion, till the condition of 
achromaticity is satisfied in the best manner possible. And, secondly, 
the spherical aberration may in like manner be finally corrected by 
slightly separating the lenses of the correcting glass, whose surfaces 
should for this purpose be figured to curvatures previously determined 
by calculation, to admit of this mode of correction—a condition which 
the author finds to be always possible. 

Mr. Rogers explains his construction by reference to a diagram, 
and states the rule for the determination of the foci of the lenses of 
the correcting glass in a formula which may be thus interpreted. 

The focal length of either lens of the correcting lens is to that of 
the object-glass, in a ratio compounded of the ratio of the square of 
the aperture of the correcting lens to that of the'object-glass, and of 
the ratio of the difference of the dispersive indices of crown and flint 
glass, to the dispersive index of crown for example, to correct 
the colour of a lens of crown or plate glass of nine inches aperture, 
and fourteen feet focal length (the dimensions of the celebrated tele¬ 
scope of Fraunhofer at Dorpat) by a disc of flint glass three inches in 
diameter, the focus of either lens of the correcting lens will require 
to be about nine inches. To correct it by a four inch disc will require 
a focus of about sixteen inches for each. 

The author then remarhs, that it is not indispensable to make the 
correcting glass act as a plane lens. It is sufficient if it be so ad¬ 
justed as to have a shorter focus for red rays than for violet. If, pre¬ 
serving this condition, it be made to act as a concave lens, the ad¬ 
vantage' procured by Mr. Barlow’s construction of reducing the. 
length of the telescope with the same focal power, is secured: and 
he considers, moreover, that by a proper adaptation of the distances, 
foci, &c. of the lenses, we might hope to combine with all these ad¬ 
vantages, that of the destruction of the secondary spectrum, and thus 
obtain a perfect telescope. 

There was also read a portion of a paper “ On the Occultation of 
^ Piscium observed in Blackman-street, in the month of February 
1821. References to recorded observations of occultations in which 
peculiarities have been apparently seen, either at the moon’s limb, or 
upon her disc; together with an enquiry how far certain hypotheses 
seem adequate to account for the phenomena. By James South, Esq.” 

PROCEEDINGS AT THE FRIDAY-EVENING MEETINGS OF THE 
ROYAL INSTITUTION OF GREAT BRITAIN. 

AprU 25*—rTlie lecture-room subject was practical sculpture, and 
was delivered by Mr. Sievier. It consisted of an account of the 
various processes adopted by the sculptor from the commencement 

of 
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of modelling in clay, to the last toych required to complete his sub¬ 
ject in marble; aho th^ Various operations of modeUii^, castbg, 
chiseling, and the use apd theory of the di^erent instruments used, 
were explained and illustrated by examples. For these,jpurposes 
clay-moaels, plaster-casts, apd blocks of marble in different pro¬ 
gressive states, were placed upon tha table, upon which the work¬ 
men carried on their, several operations. 

May 9.—Mr. Faraday gave a lecture on the production of musi¬ 
cal tound, with an explication of the principles of action in some 
new musical instruments. He stated his information to be derived 
altogether from Mr.Wheatstone, to whom, of course, the new facts 
brought forward belonged. The nature of the pitch of sounds was 
first explained, and stated to be the quality by which musical sounds 
are distinguished from mere noise. The credit of the first philoso¬ 
phical account of this quality was attributed to Gallileo, who proved 
that it depended altogether upon the number of impulses in a given 
time. An experiment by that philosopher, apparently forgotten in 
modem times, but described in his Dialogues, was repeated:—it con¬ 
sisted in drawing the point of a blade over a metal plate so as to 
produce sound, and counting or comparing the dots which are al¬ 
ways produced upon the plates, and which are the records of the 
numb^ of vibrations necessary to the pitch of sound produced. 

Hook’s experiment, in which the teeth of a revolving wheel were 
made to beat against a card, was repeated, and the pitch of sound 
shown to correspond with the number of impulses in a given time. An 
extension of this experiment by Mr.Wheatstone was mso described, 
in which the harmonics of a stretched string were produced by 
holding it against the wheel; the string producing sound whenever 
the velocity of the wheel was such that the impulses of the teeth 
corresponded in frequency with the vibrations of the string or of 
any of its aliquot parts. 

Robison’s mode of producing musical sounds by air passing 
throu^ A stop-cock rapidly revolving, was then explained and i^ 
lustrated; afb^wards, Cagniard de la Tour’s syren was set in ac¬ 
tion ; and firom these were drawn the explanation of the principles 
of two ne# musical iustruments from Germany, the Munt-harmonica 
and the Acol-harmonica. 

May 2 and 16.—On these evenings Mr. Knowles, of the Navy 
Board, gatvie an 'account of the rise, progress, and present state 
of naval Architecture. To make his historical observations more 
clear, he‘ first stated the elements concerned in the structure of 
ships, as stability, floatation, masts and yard, &c.&c., and then traced 
the state of the navy from the reign of Alfred to the present day; 
pointing out the times And progression of its increase; the period 
when any improvement had taken place; and more minutely en¬ 
teric into the important alterations introduced of late years by Sir 
W. Rich, Sir Robert Seppings, and others. All the observaticmA 
relating to construction were fully UlustrAted by numerous mel^ 
from the magnificent coUecUon belongmg to the Navy Boards, ^ 

. ''A 
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ORIGIN OF TRAP ROCKS. 

[The following is an abstract of a Paper on this subject by Mr. S. 
Solly, read before the Royal Society on the 6th of March last.] 

W HILE Mr. Solly was examining the hills of porphyry near 
Christiania, he discovered a low, detached, quadrangular, 
rock of trap of the species called diorite, which exhibited in a 
manner that had never before been noticed, except in the experU 
ments of Gregory Watt, the gradual development of crystallization 
commencing with globules of green pyroxene and white felspar, 
sometimes enveloping each other, and varying in size from that of 
a small pea to extreme minuteness; they were thickly strewed on a 
peipenaicular side of the rock near the ground, and at, a distance 
haa the appearance of cryptogainia. 

On a close examination he found some of the globules stretched 
out, and in other parts close to the former; the felspar had shot into 
parallel lines, which here and there had united to hirm rhombs. He 
likewise found the pyroxene standing out upon the surface in re¬ 
gular crystals, exhibiting a curious variety of modification; some of 
them crossing each other like the double crystals of harmotome. 

To his communication of this fact, Mr. Solly has prefixed some 
remarks on the probable history of rocks of trap, derived from a 
comparison of the different situations in which he has met with 
them. From observing their partial resemblance to lava, and that 
they arc most frequently met with in coal-fields, Mr. Solly infers that 
they owe their origin to internal combustion; and as little doubt 
seems to remain that our beds of coal were formerly bogs, which 
have been compressed and protected by a covering of clay and sand, 
he conjectured that other masses of bog and combustible strata lying 
more exposed have been converted into trap. The position of the 
Swedish rocks, (from whose quadrangular form this n^tme is derived,) 
strengthened this conjecture, which was confirmed Ipy his meeting 
with a stone perfectly similar in all its characters, recently formed 
by the spontaneous combustion of substances which perfectly cor¬ 
respond with some of the strata * found beneath the Swedish rocks. 

Mr. Solly introduced the subject with observations on the assist¬ 
ance geology ought to derive from the discoveries in experimental 
science. Various observations on currents are interspersed through 
this paper, to explain the difference of stratification in different si¬ 
tuations. From the insulated character of the formations in coun¬ 
tries intersected by granite, Mr. S. infers that the latter cannot be 
a rock of posterior formation as the Scotch Plutoni^ts imagine. 

^ An explanation is given of some instances of high temperature 
in the lower part of deep mines, from which erroneous conclusions 
have been drawn. Mr. S. touches on the subject of electrical as 

* They are sufficiently impregnated with bitumen and sulphur to be used 
as fuel or roasted for alum. ' See Thomson*! Travels. 


well 
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well as chemical action beneath the surface of the earth, and is of 
opinion that the gaseous products of beds of coal have assisted in 
converting their covering of loose sand and clay into coal sandstone 
and clay ironstone. 

As the subject of internal changes is of practical importance td 
the miner, Mr. 8. recommends its.investigation. The garnets and 
zeolites found in shale by Mr. Henslow, are decided instances of 
internal changes, and coincide with &ome of the facts previously 
noticed by Mr. S. , 

His distinction between lava and trap, which we more generally 
call Basalt, and in Scotland is chiefly known by the name of Whin, 
is confirmed by the authority of Sir James Hall: Calcareous spar 
frequently occurs in whinstone, either in veins, or in detached no¬ 
dules, but is never found in lava, and could not exist in a volcanic 
stream. It is generally supposed that some lavas of iBtna contain 
calcareous spar and zeolites; but this I conceive to be a mistake. 
It is true 1 have seen that many rocks of ^tna contain these sub¬ 
stances in abundance, but in my opinion these rocks are not lavas, 
but have flowed subterraneously like our whins, and are the same 
with them in every respect. A particular district of /Etna, com-' 
prehending the Cyclopian Isles, and the country round La Trizza, 
and the Castle of Jaci, is decidedly of this description; and vestiges 
of this kind occur in other parts of the mountain. In one place 
fossil coal has been found, and in another we saw marine shells. In 
the neighbourhood of Bronte, we observed a high ridge formed of 
strata of sandstone and limestone, partly overflowed and concealed 
by recent lava, but so placed as to render it evident that its con. 
struction formed no inconsiderable part of the mountain.” 

Mr. 8. has heard disciples of Wcrnqr mention, that from its con- 
tiguity to basalt, he supposed /Etna was erected on the site of a 
coal mine: the additions coincidences in Sir James Hall’s descrip¬ 
tion seem to prove that coal is a part of the fuel of iEtna. Breis- 
lack, who has spent many years in examining Vesuvius, is of opi¬ 
nion that it is fed by the bituminous strata of the Appenines. 

The principal objection to this opinion has been removed by Sir 
Humphry Davy, whose genius has been scarcely more conspicuous 
in anticipating the discoveries made by the galvanic battery, than 
in drawing those inferences from them which have assisted his con¬ 
temporaries in bringing other discoveries to light. Thus our know¬ 
ledge of the properties of iodine is a natural consequence of his 
observations on the nature of chlorine: these and every other 
agent of combustion ought to be enumerated in discoursing on the 
inBnite variety of chemical and electro-chemical operations which 
may take place in the vast laboratory of Vesuvius. Since with the 
assistance of the electrical energies of iron we can make potash 
yield u{l its oxygen, is it not possible that the earths may be reduced 
to a metallic state by a similar process in the bowels of the moufi- 
tain ? These considerations snow there is no necessity for an^ 
contrivance or reservoir to ke^ up the supply of elastic oxygen. 
By placing at the command of the philosopher powers which are 
always dose at hand, and arc capable of producing tremendous 

3 N 2 results, 
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^Aching him to conjure up inflammatory tptrito from 
t|ie t^e ** vasty deep/’ and to turn water into flre^—Sir H. 

P^vj i^wn it is not necessary that 11 Ato should ascend from 
the fow^ ^ths of his empire to produce the phsenomena of vol¬ 
canos, and nauph less so to bring about,a chemical union between 
tilex, alumina/lime, and iron, the chief constituents of basalt or 
trap. Nec Deus intersit dignas nisi vindice nodus. 


* ANALYSES OF TOURMALINES. 

M. Gmelin has analysed a great many varieties of this mineral; the 
method adopted is the following:—^The mineral reduced to a fine 
ponder is mixed with carbonate of barytes, and strongly heated. The 
|nifi^ is afterwards treated with a sufficient quantity of muriatic acid 
'to dissolve it entirely, and the solution is evaporated upon, a sand 
bath to dryness. M. Gmelin ascertained by direct experiment that at 
this temperature the quantity of boracic acid volatilized is so minute 
,that it may be neglected without any sensible errors ^pte silica is ob- 
tainiHl in the usual manner, by treating the residuum of evaporation 
;yrith water. Carbonate of ammonia is added to the solution, and 
after filtration, and evaporation to dryness, the residuum is gradually 
heated to low redness. In this manner, no boracic acid can be lost, 
because it is combined with ammonia ; and thus during calcination at 
a red heat, no acid or aqueous vapour is evolved, as in the decompo¬ 
sition of sulphate of ammonia. The residuum after being weighed, is 
washed with alcohol mixed vrith a little muriatic acid ; the alcohol 
being separated is burnt; the operation is repeated until the alcohol 
does not give a green flame. ^ All the boracic which is combined with 
the ammonia is thus obtained. The residuum again heated and dried, 
and the loss of weight determines the quantity of boradc acid. 

Tourmalines are'divided by M. Gmelin into three classes : the first 
of which contains lithia :—I. Red Tourmaline from Rdsna ill Moravia; 
sp. gr. 2*96 to 3*02. II. Red Tourmaline from Perm in Silteaia; sp. 
g^,3*059. Ill. Celadon Green Tourmaline from BrazU| sp. gr.3*(^9. 



I. 

II. 

III. 

Boracic acid. 

5*74 


4-59 

Silica . 

42*13 


39*16 

Alumina. 

36*43 

44*00 


Oxidulous oxide of iron. 

■ • 

• * 


-:— manganese 

6*32 

5*02 

2*14 

Lime . 

1*20 



Potash. 

2*41 

1*29 

« 

Lithia . 

2*04 

2*52 

3*59 with potash. 

Volatile matter . 

K 

1*31 

1*58 

1*58 

^ 1 

97*58 

97m 

97*02 . 


TourmaUnes 
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Tourm^e. whkh cMloij potort ^ ‘“f’f! “ 

c —<«jsr4r"Cy 

runtwX^lnd^pS.. <>f “»'> ■PiTi’.lf-'.i'- K 

Tourmaline from Eibenstock in SMonyj sp. gr^3 123. Ill. Green 

ToiraaKne from Chesterfield, North America, ap. gr. 3 102. 



Boracic acid. 4*11 

Silica.35 20 

Alumina./' ’ ‘ afi 

Oxidulous oxide of iron 17'oO 

Protoxide of iron .. • ■ 

- manganese 0*43 with magnesia 

Magnesia 0*70withmanganese 


1-89 

3305 

33-23 

23-k 


3‘88 

38- 80 

39- 61 
7-43 

2-88 f! 


Lime. 

Soda. 

Loss in th® fire •« 


96-44 


0-86 

3-17* 4-95 
0-45 0-78 

101-51 98-33* 


Sa?r;S W&d ia , ap. 3 0«. . . 

WkToMmaline from Rabenstein m '•’vS' n 

Black Toomoline from Greenland i.p.gr. 3 062. IV. DeepBrown 

Tourmaline, from the mica slate of St.-Gothard. 



10-98 

OxSulous oxide of iron 9 38 

Oxiile.of manganese. 

Potash .1 

Soda . 

Lime. 

Loss in the fire. 

^ _9&21_ 

' M Gmelin is at a loss to what cause to attribute t^ defia^ncy in 
the last analysis. He thinks the tourmaUne from SL-Gpthard shwld 
be again examined} especially m the loss^in Bucholzs 
still greater.—.<4 b». de Chinm et de Phys. Noo. 1827. '4 



• With potash imd a trace of ma^esia. t WiA a trace of 
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A NEW METHOD OF SEPARATING MANGANESE FROM LIME AND 

AjtAGNESIA.—BY PROFESSOR STROMEYER. 

♦ 

We are informed in a letter from Professor Stromeyer, that he has 
found the following method successful in procuring the complete se¬ 
paration of manganese from magnesia and lime. To an acm liquid 
containing the peroxide of iron together with manganese, lime, and 
magnesia, the carbonate of soda is added in the usual manner, so as 
to precipitate the first, while the three latter oxides are held in solu¬ 
tion by an excess of carbonic acid and in order to prevent any man¬ 
ganese fi'om falling, the actual precipitation of the iron is effected by 
the bicarbonate instead of the carbonate of soda. After acidulating 
the filtered solution and concentrating it by evaporation, a current of 
chlorine gas is transmitted through it. On neutralizing the free acid 
by the gradual addition of bicarbonate of soda, the manganese sub- 
shites in the form of the red oxide, being thus completely separated 
from the magnesia and lime.— Brewsters Journal, April 1828. 

SINGULAR ACTION OF PHOSPHORIC ACID ON ALBUMEN. 

In Ips essays on the animal fluids Berzelius stated, that a solution 
of albumen is not precipitated by phosphoric acid; whereas Engel- 
hart, in his interesting researches on the colouring matter of the 
blood, found that albumen is coagulated even in a dilute solution by 
phosphoric acid. As Engelhart was at Stockholm last winter, he and 
Berzelius inquired into the cause of difference in their statements, 
and discovered that they were both right. A solution of phosphoric 
acid, which had been kept some time in the laboratory, did not preci¬ 
pitate a solution of albumen j but phosphoric acid, recently prepared 
either by the action of nitric acid on phosphorus or by direct combus¬ 
tion, caused an abundant precipitate. On further examination, it 
was found that phosphoric ^cid, recently ignited, always throws down 
albumen; but that after being kept in solution for a few |l&ys, it 
loses that property. The coagulating power ia restored byteatmg 
the acid to redness, but disappears again after the interval of a day. 

'fhe cause of these pheenomena is % no means apparent. 11 does 
not depend on a higher degree of oxidation, for the change ensues in 
close vessels equally as by exposure to the air. Perhaps, says Ber¬ 
zelius, there may be some peculiar compound of water and the acid, 
which is not formed at the moment of solution, and which has not 
the property of precipitating albumen.— Annales de Chimie et de Phy- 
sifuc, XXXV. 110. 

Remark on the preceding notice, by Dr. Tamer.—On comparipg 
the facts observed by Berzelius and Dr. Engelhart, with the 
formation of the pyrophosphate of soda, described by Mr. Clark in 
the fourteenth Number of this Journal, it appeared probable that 
phosphoric acid heated to redness may be converted into pyrophos- 
plmm acid, or undergo that change which enables it to form a white 
with silver. To put this supposition to the. test of experiment, 
fragments of phosphorus were treated in A platinum crucible 

by 
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by nitric acid, and the product heated to rednes.s. The solution of 
the resulting pure phosphoric acid precipitated a dilute solution of 
albumen j but when carefully neutralized by carbonate of soda, and 
then mixed with a solution of the nitrate of silver, the common yellow 
phosphate subsided. Consequently, it was not in the state of pyro- 
phosphoric acid.— Brewster’s Journal, April 1628. 

I -* - ■ ■ — 

LIST OF EARTHQUAKES WHICH OCCURRED IN 1827. 

Jan. 2.—^At Mortagne (Ome) and the environs. A violent shock 
of short duration, accompanied with an intense noise. Chimneys 
and household furniture were thrown down. The commotion reach¬ 
ed as far as Alengon. The day was cloudy, the weather thick and 
stormy, which is not usual at that time of the year. 

Feb. 9.—At seven o'clock in the evening; in the north-west part 
of Wales and the Isle of Anglesea. The shocks continued from rorty 
seconds to a minute; they were sufficiently violent to overturn se¬ 
veral pieces of furniture. A noise was heard like that of a heavy 
laden cart going on the stones. 

April 2.—At Bevers, at twenty minutes past one in the morning j 
two strong consecutive shocks. The inhabitants of Basse-Engadine 
assert that they counted twenty similar shocks during the winter. 

May 29.—At Vajaca, in Mexico; two slight shocks. 

June 3.—At Martinique; a slight shock. 

June 12.—At Tehenacan, in Mexico, at half-past one o’clock j a 
violent shock, with* a frightful noise. Many buildings damaged. 

June 16.—^At Aquila, in the kingdom of Naples j a shock at five 
o’clock in the morning. 

June 21.—At Palermo, at eleven o’clock in the morning. Four 
strong shocks in the space of seven seconds ; it was an oscillatory 
motion from the west to the east. 

Aug. 14.—.\t Palermo, at 2 p.m. Several shocks ; they continued 
about eighteen minutes, with very short intervals; the motion was 
always oscillatory. 

Sept. 18.—At Lisbon. A slight shock. 

Oct. 10.—At Zurich, and all the shores of the lake. At twelve 
minutes before 3 p.ih., a strong shock. 

Oct. 1.5.—At Jassy, at eight in the evening. Two violent shocks, 
directed from north to south, and accompanied by a subterraneous 
noise j two or three days after, the heat was very great. 

Oct ,30.—At Corsica, in the cantons of Taravo, Taliano, and Sar- 
tene. Two shocks at twenty minutes past 5, a.m. 

Nov. 30.—At Pointe-k-Petre, Guadaloupe, at three in the morn¬ 
ing. Violent earthquake. At Mariegalante it was preceded by a 
strong and sudden storm.— de Chimie et de Phys. Nov» 1827. 

RED RAIN SUPPOSED TO ARISE FROM BUTTERFLIES. 

The following narrative seems curious and important in connection 
with the various accounts of red rain. It is extracted from Gassendi’s 
ofPeiresc, p. J10-113. “ Through the whole of this year (1608) nor¬ 
thing 
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thing gave M. Feiresc greater pleasure than his observations upon the 
bloody rain, said to have fallen about the beginning of July. Large 
drops were seen both in Paris itself upon the walls of the cemetery of 
the greater church, which is near the walls of the city, upon the walla 
of the city, and likewise upon the walls of villas, hamlets, and towns 
for some miles round the city. In the first place, M. Peitesc went to 
examine the drops themselves, with which the stones were reddened, 
and spared no pains to obtain the means of conversing with some 
husbandmen beyond Lambesc, who were reported to have been so 
astonished at the shower, as to leave their labour and for safety 
into the neighbouring houses. This story he ascertained to be with¬ 
out foundation. To the explanation offered by the philosophers, who 
said that the rain might have come from vapours, which had been 
rused out of red earth, he objected that evaporated fluids do not re¬ 
tain their former hues, as is plainly exemplified in the colourless wa¬ 
ter distilled from red roses. Nor was he better satisfied with the 
opinion of the vulgar, countenanced by some of the theologians, who 
maintained that the appearance was produced by demons, or witches, 
shedding the blood of innocent babes. This he thought was a mere 
conjecture, scarcely reconcileable with the goodness and providence 
of ^od. in the meantime an accident happened, which discovered 
to him, as he thought, the true cause of the phsenomenon. He had 
found some months before a chrysalis of n remarkable size and form, 
which he enclosed in a box. He thought no more of it, until, hearing 
a buzz within the box, he opened it, and perceived that the chrysalis 
had been changed into a most beautiful butterfly, which immediately 
flew away, leaving at the bottom of the box a red drop of the size of 
a shilling. As this happened about the time when the shower was 
supposed to have fallen, and iwhen a vast multitude of those insects 
was observed fluttering through the air in every direction, he con¬ 
cluded that the drops in question were some kind of excrementitious 
matter emitted by them, when they alighted upon tbe walls. He 
therefore examined the drops again, and remarked, that tht^^were not 
upon the upper surfaces of stones and buildings, as they Wic^d have 
been, if a shower of blood had fallen from the sky, but rather in cavi¬ 
ties and holes, where insects might nestle. Besides this, he took 
notice that they were to be seen iqmn the walls of those houses only, 
which were near the fields, and not upon the more elevated ports of 
them, but only up to the same moderate height at which the butter¬ 
flies were accustomed to flutter. In this way he explained the story, 
told by Gregory of Tours, of a bloody shower seen at Paris in the 
time of Childebert, at different places, and upon a house in the vici¬ 
nity of Senlis; and another said to have fallen in the time of King 
Robert, about the end of June, the drops of which could not be washed 
out by means of water, when they had fellen upon flesh, garments, or 
stoneS', but might be washed out from wood; for the time here stited 
was the season for the butterflies; and he showed that no water could 
wash out these red marks from stones. After discussing these and 
arguments in th^ f»esence of much company at the house of 
hfa fnend Varius, they determined to inspect the appearance together, 

and 
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and^ as they wandered through the fields, they saw many drops upon 
stones and xocks, but only in hollows or upon sloping surfaces, and 
not upon those which were presented to the sky.” The butterfly 
observed by Peiresc was probably the Papilio C. album, or common 
butterfly.' It has been observed to deposit the same red fluid in En¬ 
gland. -- 

WEATHER IN PARIS. 

The following was the state of the weather during the last year in 


Paris. Rain. 146 days. 

Snow . 21 

Hail or hoar frost.... 6 

Frost . 59 

Thunder. 21 

Very cloudy. 178 


Ann. de Chimie et de Phys. Dec. 1827* 


ANALYSTS OF ALCOHOL, iETIlER, &C. BY MM. DUMAS AND 

BOULLAY. 

In the Philosophical Magazine and Journal for April, 1 gave some ac¬ 
count of the^aper by the above-named chemists, and proposed to offer 
some remarks upon it in the present Number: the Royal Institution 
Journal for April contains some observations so much to the point 
which 1 had intended to notice, that 1 shall content myself with copying 
them.—R. P. 

” MM. Dumas and Boullay then consider the formation and nature 
of the sulphuric acid, stating the opinions of MM. Vogel and Gay 
Lussac, that it is a compound of hyposulphuric acid with a vegetable 
matter ; and also that of Mr. Hennel, that it is an acid in which half 
the saturating powen of the sulphurlp acid present is neutralized by 
the hydrocarbon in combination. With the latter opinion they also 
class that entertained by Mr. Faraday relative to the nature of sul- 
phonaphthalic acid. MM. Dumas and Boullay consider the question, 
and dedde in favour of the former opinion; after which they say * they 
haveot^erved facts which are better explained by the latter. We 
thihk A pity that these philosophers did not refer to Mr. Henn^l’s 
paper in the Philosophical Transactions for 1826, p. 240, where they 
would have gained the knowledge of a compound produced by the 
action of sulphuric acid and alcohol, of which they seem at present al¬ 
together ignorant, and which would have probably caused serious 
alterations in their views, at least with regard to the sulpbovinic acid. 
We refer to what is known in London, and sold at Apothecaries’ Hidlj 
by the name of oil of mne; not the hydrocarbon referred to by MM. 
liumas and Boullay, but a neutral compound of sulphuric acid with 
hydrocarbon, con taining, with the same proportion, of sulphuric ahid, 
twice as much hydrocarbon as the sulpbovinic acid. It is of this com¬ 
pound that Mr. Hennel speaks in the following passage, which we 
cannot refrain from <)Uoting: * Mr. Vogel,, who has particulariy de¬ 
scribed some of these salts (sulphovinates.), and I believe also M.’jl^ay 
Lussac, have supposed that this loss- of moating power ariaieif ''i^m 
the formation of hyposulphuric acid, and^t the hyposniphates mid 
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New Patents. 


sulphovinates only differ in the latter containing some aethereal oil, 
which in some way acts the part of water of crystallization. It is 
evident that the properties of oil of wine cannot be thus explained; 
and it appears to me more probable that the power of combination 
which hydrocarbon is shown to be possessed of\r\ oil of wine is effective 
in neutralizing half the acid of the salts formed from it (sulphovinates) 
as before described.’ ” 

TEST OF THE PRESENCE OF AMMONIA. 

M. Plessin having occasion to ascertain whether the action of a 
salifiable base upon a body containing azote was simplf that of 
evolving ammonia previously existing, or that of forming ammonia by 
combination, endeavoured to find a base, which would effect the 
former object but not the latter. Potash, lime, magnesia, and many 
other bodies, do both; but the hydrated oxide of lead answered the 
purpose very well. It gives no indication of ammonia when put into 
contact with azotated substances; not containing that alkali; even 
urea is not effected by it; but being put in contact with an ammoniacal 
salt, atnmonia was instantly evolved, and rendered evident by the 
visible fumes which arose upon the approximation of a little acetic 
ncvd.r^Annales de Chimie, xxxvi. p. 377. 


LIST OF NEW PATENTS. 

To Jane B. Lowrey, wife of T. S. Lowrey, of Exeter, for her im¬ 
provements in the manufacture of hats and bonnets.—Dated the 25th 
of March 1828.—6 months allowed to enrol specification. 

To E. Cowper, of Clapham-road Place, Lambeth, for improvements 
in cutting paper.—26th of March.—6 months. . 

To F. de Fourville, of Piccadilly, for improvements on filtering ap¬ 
paratus.—26th of March.—6 months. 

To T. Lawes, of the Strand, for an improved thread to be used in 
the manufacture of bobbin net hce.—29th of March.—6 months. 

To H. Marriott, of Fleet-street, and Augustus Siebe, of Princes- 
streeL Leicester-square, for certain improvements in hydraulic ma¬ 
chines.—29th of March.—6 months. 

To Peter Taylor, of Hollinwood, Lancaster, for certain improve¬ 
ments in machinery for hackling, dressing or combing flax, hemp, 
&c.—r29th of March.—6 months. 

To John Davis, of Leman-street, Goodman’s-fields, for an improve¬ 
ment (communicated from abroad) in boiling or evaporating solutions 
of sugar and other liquids.—29th of March.—6' months. 

To C. Harsleben, of New Ormond-street, Esq,, for improvements 
in machinery to be used in navigation and the propelling of ships.— 
3rd of April.—6 months. 

To S. W. Wright, of Webber-street, Lambeth, engineer, for im¬ 
provements in the construction of wheel carriages.—15th of April.— 
6 irfonths. . 

To J.G. Ulrich, of Cornhill, for his improvements on chronometers. 
1 illii of April,—6 months. 

il* 
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SCIENTIFIC BOOKS. 

JuH Published. 

On the Methods of determining Terrestrial Longitudes by the 
Moon’s Right Ascension, as deduced from her Altitudes and CuU 
minations. By John Crisp, Captain in the Madras Army. In quarto, 
Price 6s. 

It is the intention of the Medico-Botanical Society of London, to 
print their Transactions in the shape of an octavo Quarterly Journal, 
in conjunction with those of the Academy of Minute Anatomy at 
the London Ophthalmic Infirmary. The first Number of this Journal 
will appear shortly illustrated with coloured Erigravings in quarto. 

The Astronomical Doctrine of a Plurality of Worlds irreconcilable 
with the Popular Systems of Theology, but in perfect harmony with 
the True Christian Religion. By the Rev. S. Noble. 

A Series of Treatises on the principal Branches of Manufacturing 
Chemistry, by Mr. Astley of Minburgh, is about to be published. 
The manufacture of Common Salt will form the subject of the first, 
which will shortly be published separately, comprising full details 
of its history, physical, chemical, commercial, and oeconomical; 
with suggestions for the material improvement of the manufacture, 
and a full digest of the results of the experiments in the use of salt 
by agriculturists, since the repeal of the duty. 


METEOKOLOGICAL OBSERVATIONS FOR APRIL 1828. 
Gosport.—Numerical Results for the Month, 

Barom. Max. 30*^8 April 30. WindNE.—•Min.gO-lO April 8. WindS.E. 


Range of the index 1*18. 

Mean barometrical pressure for the month. 29*736 

Spaces described by the rising and falling of the mercury.,... 5*i)50 


Greatest variation in 24 hours 0*380.—Number of changes 18. 

'J'herm. Max. 69“ April 29. Wind S J).—Min. 35“ April 3. Wind N. 

Range 34“—Mean tcmp.of exter. air 51°*33.For 30 days with 0 in *y»48*22 
Max. var. in 24 hours 20®*00—Mean temp, of spring water at 8 A.M. 60®*89 


De Luc’s Whalebone Hygrometer. 

Greatest humidity of the air in the evening of the 24th. 88“ 

Greatest dryness of the air in the afternoon of the 28th. 42 

Range of the index. 46 

Mean at 2 P.M. 60“*0 —Mean at 8 A.M. 65“*0—Mean at 8 P.M. 74*4 

- of three observations each day at 8, 2, and 8 o’clock. 66*5 

Eva{K)ration for the month 2*20 inches. 

Rain near'ground 2*725 inch. 

Summary of the Weather. 


A clear sky, 2; fine, with various modifications of clouds, 111 j an over¬ 
cast sky without rain, 9i ; rain, 7.*—Total 30 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostrntus. Stratus. Cumulus. C’limnlostr. Nimbus. 
20 12 26 0 15 25 22 

3 0 2 Scale 
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Meteorological ObseiDutimis for April ISI^S. 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W. N.W. Days. 

1 5 0 H 10 3^ 30 

Gener<U Observations. —The first fire days of this ihonth were dry and 
cold; afterwards it rained more or less every day till the 26th : but the last 
four days were dry and warm, in which more progress appeared to have 
been made in the blooming and growth of fruit and vegetation, than during 
the preceding fortnight. 

Tne North-east and North-west winds on several days were blighty, the 
effects of which may be traced in the formation of the young wall-fruit, &c. 
The 4th and 22nd vvere very cold days, whose maximum temperature in 
the shade was only 46 and 47 degrees, which is three or four degrees 
colder than some of the nights. The first swallow appeared here in the 
morning of the 21 st, and the nightingale was first heard on the 11th 
instant. 

At noon of the 27th three winds prevailed in different directions: the 
first next the earth, as pointed out by a vane, was from South-east; the next, 
which was ascertained by keeping the eye in a line with a fixed o^ect 
whose bearing on the horizon was known, and observing the motion of the 
passing cumulus clouds directly from the same point, was from South-west 
by South; and the upper one, ascertained in the same way by observing the 
direction of plumose drri, was from North North-west. 

The planet Venus, which has now the appearance of a hnlf-moon, was 
conspicuous with the naked eye at the same time; and its apparent distiuice 
from the Sun's centre, as measured by a sextant, was 44° 8', which is only 
a few minutes of a degree less than it will be at its greatest elongation on 
the 19th of next May. 

The mean temperature of the external air this month is 11 degree higher 
than the mean of April for the last twelve years. 

The atmospheric and meteoric phasnomena that have come within our 
observations this month, are four solar and two lunar halos, one rainbow, 
one meteor, and eight j^es of wind,'or days on which they have prevailed; 
namely, one from the South-east, two from the South, four from the South¬ 
west, and one from the North-west. 

REMARKS. 

London. —April 1, 2. Fine. S,4. Clear and cold. 5. Cloudy, witb rain 
at night. 6. Cloudy. 7. Rmn in morning: fine. 8. Fine. 9, Drizzly: 
fine. 10. Drizzly: very fine. 11. Fine: rain at night. 12. Showery. 

15. Stormy, but fair. 14. Very fine: rain at night. 15. Wet morning: 
showeiy. 16. Cloudy: mth showers. 17, 18. Wet. 19,20. Cloutfy. 

21. Cold and showery. 22. Showery. 23. Fine: stormy and wet at night. 

24. Very fine. 25. Fine: stormy and wet at night. 26. Clear and fine. 
27 — 30. Very fine. 

Boston. —April 1, 2. Fine. S—5. Cloudy. 6. Rain. 7, 8.' Cloudy. 

9. Fine. 10. Cloudy. 11. Fine. 12. Cloudy. 13, 14. Fine. 15 . Rain. 

16. Fine. 17—20. Cloudy. 21. Rain. 22, 23. Cloudy. 24. Fine. 

25. Cloudy. 26—30. Fine. 

Penzance.April 1. Clear: fair; heavy rain at night. 2, 3. Fmr. 
4. Clear: fair. 5. Clear: a shower. 6,7. Clear: showers. 8. Rain. 
9. Fair: showers. 10. Hail-showers: fidr. 11. Rmn. 12. Rtdn: showers. 
13. Showers. 14. Fair: clear. 15.Rain: clear. 16 . Clear: showers. 

17. Showers. 18. Rain: clear. i9,Clear: showers. 20, 21 . F'mr: showers. 

22. Fmr. 23. Clear: rain. 24. Misty: rain. 25. Rwn. 26. Clear: fair. 
27—30. Fair; dear.—Rain-gauge ground level. 


Meteoro- 



Meteornlogical Observations made at the Garden of (hr Horticultural Society at Chiswick, near London; by Mr. Giddy at Penzance, Hr.BUBKEY 
_ at Gosport, and Mr. Veali at Boston, 


:?;2&S‘S§ .... & 

’ 6 ■ • • • • ' •.: : : : ^ 



i s g g g ^ g I’ i i i ^ 8»I g' If I g g g i 


a\i3\-^o\»^no\t*(fiton^oo eni-v-taav n 


lOlO U5 


® c« .^r®'o® ® « gjaaooooo rjw cgwgjo « h. 


w®ui«i-i>n'o®®w r..® ®o>>nMt>i>i>io® i>i>o\® 


.Sl®c 50 ®'.t'.!)'M®o t^® ® ®®®® r.® irt!rt®rt®®®®t~0^0^e<i 


< ■fl''d*'T't ^ ® 


&|«OC>C<-ie)®«roc« n® ® t..® rf't-. d Tf® 0'q*®®®»0N-.d 

I 


O <^0 0\® » U?® 55® — lA® ® 

jg ■.» CA r*5 d tA (.} ® ■.» rf COrj< .?■ Tji T# TC "S'^'<f'fM ^ n 


■fj*© i>® r»r|5»n®t^-‘aio®d f*® ® t^* caoj.- d o ovfjij d jo® 

WWTfTf^lft®®®®®®®®®®®®®®'^®®®®®®!..!^® 
§ S t«O|.»©®O®«AT>'O®®®dP®d'.!l*®®OO®®df5t..dOf0 

S- t»^®®ndOOO\Od7<®d ^CkOiONTi 7J'«dd7>C17ft.'l^®t~ 
6^6^6^^^c^6^®w®w6^c^w a^^o^® ® 6^6^wg^6^5^o^®6^®o^o^ 
dddddddddddddddddddddddddddddd 




.S'® ® d ® On.-< 91 ® d ® Q d d ®® so d ® ® t»d 9 i® O 'tt'.o® 

M dSo o»®f* r ®*9 « w 

* 6 6 so A^ 6 ^ 6 ^ 6 ^ 9 l 0 ^c^o^WO'^wcr> woHCft w 9 s 9 i 9 so 6 o o o 

S rod®d55eidddddddddddddddddd®®««w 


s §gggs^§§§s;2s§i5s^§s^?igsgsga2:?E:^ 


• •O^^OOO01C9^^^v0CQQ00C«<OQ»OO^0e4i00u^ 

g '§ 9 9 9 S*:* »pv5 9 a 9^® cp 5 ^ *h ^ ^ 

rio>-^ o ® c*@ N® loi/itoei e» 

S8 c« c« Cl C4 c< d S c« 01 c< ei C4 d d 01 S S d c« onc->c^ 


s so 
o In 
*c — 
c 

O H 
»-3 (6 


V JS 

® a ® 



























































INDEX TO VOL. Ill 


XaCID, preparation of iodous, 146; 
acetic or vinegar, analysis of, 107 ; 
oxalic and citric, analysis of, 109; 
malic, analysis of, 110; phosphoric, 
its action on albumen, 462; saclactic, 
analysis of, 1 la 

.Xtber, analysis of, 309. 

Air, currenu of, Mr. Younge on Dcs- 
orme’s experiments on, 2R2. 

Albumen, action of phoaphoric acid on, 
462. 

Alcohol, analysis of, 309. 

Alps, Mr. Bakewell on the thermal 
waters of, 14. 

Ammonia, test of its presence, 466. 

Anidysis of organised substances, 3.3; 
of sugars, 99; of acetic acid, or vine¬ 
gar, 107; of oxalic and citric acids, 
109; of malicand saclactic acids, 110; 
ofa salivaiyconcretion, 146; of some 
vegetable, products, 150; of alloys 
of bismuth, 230; of alcohol, ather, 
Ac., 309, 465; of tourmaline, 460. 

Astronomy, 26,64,136,227, 377,451. 

Atmosphere and the gases, electricity 
of, HS. 

Aurora borealis of 26th Sept, Dr. 
Forster on, 75. 

Bakewell (R.) on the thermal waters 
of tine A^s, 14; review of his intro¬ 
duction to geology, 289. 

Barium, peroxide of, 152. 

Barker’s Mill, Mr. Ivory’s notes rela¬ 
ting to the theory of, 425. 

Sevan’s (B.) remarks on Mr. J. Tay¬ 
lor’s rain-gauge, 29; notice of an 
error in Mr. Galbraith’s mathema¬ 
tical tables, 153. 

Bicheno (J. £.) on systems and me¬ 
thods in Natural History, 213, 265. 

Bismuth, analysis of some alloys of, 
230. 

Books, new, 40, 77, 126, 234, 289, 
368, 467. 

Botany, 183, 223. 

Braudes (Dr. R.) on a gelatinoru sub¬ 
stance found in a dwnp meadow, 271. 

Bromide of selenium, 147. 

Bromine, elementary luture of, 145; 
quantity of in sea water, 145; sale 


of, 146; bromine and water, pperer 
of in conducting electricity, l^i. 

Burney's (Dr.) meteorological pbser- 
vations, 78, 157,337, S17, 398; Me¬ 
teorological Journal for 1827, 312. 

Cadmium, iodine in, 234. 

Capillary action, Mr. Ivory on, 1. 

Chama concamerata, Mr. Gray on the 
nursing pouch of, 117. 

Clark (B.) on the insect called Oistros 
by the ancients, 283. 

Combustion, heat givenoutduring, 233. 

Continuity, Dr. Roget on a violation 
of the law of, 118, 203. 

Copper, examination of, 231. 

Crystalline form of some salts, 27. 

Currents of aeriform duids, 74, 282. 

Curve-surfaces, on the equation of, 436. 

Davy (Sir H.) on the phicnomcna of 
volcanoes, 373. - 

D^sorme, (C.) new pbtenomcna of va¬ 
pour observed by, 74; experiments 
on currents of air, Mr. Younge on, 
282. 

Diopside, Dr. Wackenroder's exami¬ 
nation of, 349. 

Earth, figure of the, 165, 206, 241 ; 
Mr. Galbraith on, 321; Mr. Ivory 
on, 343. 

Earthquakes, 463. 

Efflorescence, on, 231. 

Electricity, 148,151. 

Ellipticity of the earth, Mr. Ivory on, 
l'b'5, 206, 241; Mr. Galbraith on, 
321. 

Encke’e comet, 451. 

Entomology, 283, 368, 370. 

Equation^ )inear, differential, Mr. 
Herapatb on, 19, 210; reply to by 
and B., 96, 262; reply to by F. R. & 
97. 

Ewart (P.) on the reaction of effluent 
water, and on the maximum effect of 
machines, 416. 

Faraday (M.) on the fluidity of sul¬ 
phur and phosphorus, 144. 

Farey’s (J.) treatise on die steam-en¬ 
gine, review of, 40, 

Fayolle, M., on the equation of curve- 
surfaces, 436. 

Figure of the earth, Mr, Ivory on, 165, 
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SO0, 241, 34S, 4S1; Mr. Galbraitli 
on, 331. 

Fire-ball, 74. 

Fluids, Mr.'lVedgold’s new theory of 
the resistance of, 249. 

F.Il.S.’s reply to F.R.S.L.*s remarks 
on compound interest, SO. 

Galbraitli’s mathematical tables, notice 
of an error in, 153. 

Gas, inflammable, from salt mines, em¬ 
ployed for producing light, 233; 
natural gas lights at Fredonea, 233. 

Gases «nd the atmosphere, electricity 
of, 148. 

Gauss, (Prof.) account of his **Disfui- 
sitiones generaks circa Superfide* 
Curvas," 331. 

Gay Lussacon efllorescencc, 231. 

Geology, 132,188, 225, 243,289, 291, 
436, 441, 458, 463. 

Geometrical problem, 234. 

German Ocean, on the subsidence of, 
188. 

Giddy, (E. C.) meteorological results 
of observations made at Penzance 
for 21 years, 173. 

Gilbert (D.) on the regular or platonic 
solids, 161. 

Giraffa, Sir £. Home on, 46. 

Gmelin, M., his analyses of tourma¬ 
lines, 460. 

Gray (J. £.) on the nursing pouch of 
the Cbama concamerata, 117. 

Haidingerite, a new mineral, 146. 

HaworUi (A. H.) on new succulent 
plants, 183. 

Haytur, iron mine at, Mr. Kingston’s 
account of, 359. 

Heat, effects of, upon sulphur, 152; 
heat given out during combustion, 
233. 

Herapath (J.) on linear differential 
equations, 19, 210; replies to, 96, 
97. 262. 

Hordein, analysis of, 150. 

Hiinefeld (Prof.) on titaniferous iron- 
slag, 121. 

Hutton’s log tables, errors in, 154. 

Hydrosilicite, a new mineral, 71. 

Instruments, ancient, chemical esami- 
nation of, 154. 

Iodine in cadmium, 234. 

lodous acid, preparation of, 146. 

Iron ore, green, analysis of, 234. 

Iron-slag, titaniferous, Ftof. Hiinefeld 
on, 121. 

Isopyre, a new mineral, 70. 

Ivory (J.) on the theory of capillary 
action, 1; on the figure of the earth, 
165, 206, 241, '343, 431; notes re- 
lating to the thewy of Barker’s Mill, 
416. 
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Karpbosiderite, a new mineral, 397. 

Kendal, state of the barometer, &c. in 
for 1827, 236. 

Kingston's (J. T.) account of the iron 
mine at Haytor, 359. 

Lead, arseniate of, 234. 

Mageough (W.) on a new method of 
mounting thermometers, 365. 

Main (J.) on the phaenomena of wa¬ 
ter-spouts, 114. 

Manganese, new chloride of, 151. 

-separation of from lime and 

magnesia, 462. 

Marshall, (S.) meteorological summary 
for 1827, 236. 

Mastodont^ 444. 

Membranes, motions of. Dr. Weber on 
Lavart’s experiments on, 336, 342. 

Mesitine-apar, a new mineral, 397. 

Meteorology, 78, 157, 173, 236, 312, 
398, 467. 

Miller (Lieut.-Col.) on a percussion 
rifle, 277; on a percussion shell, 358. 

Mineralogy, 70, 71, 146, 849, 397. 

Natural History, Mr. Kcheno on sy¬ 
stems and methods in, 213, 265. 

Nixon (J.) on the heights of the prin¬ 
cipal be^ of Ingleborough Hill and 
Mougbton Fell, Yorkshire, 13; 
heights of the principal hills in the 
vicinity of Dent, Hawes, and Sed- 
bergh, Yorkshire, 82, 189. 

■ — on errors in Hutton’s log 
tables, 154. 

Noutronite, a new mineral, 149. 

Obituary of Sir J. E. Smith, 3Qf7,391. 

Oistros, of the ancients, Mr. Braby 
Clark on, 283. 

Osmelite, a new mineral, 71. 

Patents, liat of, 76, 155, 236,311,466. 

Penzance, meteorological results of 
observations made at for 21 years, 
17.3. 

Peroxide of barium, 152. 

Petrosilex, roseK*oloured, 149. 

Phillips (J.) on the geology of tiie 
vale of Pickering, 243. 

Phillips, (R.) on ascertaining the pu¬ 
rity of sulphate of quina, 111. 

Phosphoric acid, its action on albumen^ 
462. 

Phosphorus and sulphur, on the flu¬ 
idity of, 144; crystallization of phos¬ 
phorus, 154. 

Hatina^sand, Rusdan, 72; native pla- 
tina, 232. 

Popocatapetl, 449. 

Potadi, chromate and sulphate of 
zinc, Dr. Thomson on the decompo¬ 
sition of, 81. 

Front (Dr.) on nmple tdimentary sub¬ 
stances, 31, 98. 



INDEX. 


472 

Quins, Mr. R. Phillips on ascertaining 
the purity of, 111. 

Run-gauge, Mr. Bevan’s Temarks on 
Mr. J, Taylor’s, 39. 

Run, red, 463. 

Riddle (£.) on the occultalion of /3 
Scarpa, Sept. 25, 1827. 

Rifle, a percussion, Lieut.-Col. Miller 
on, 277. 

Robotham's (J.) geometrical problem, 
234. 

Roget (Dr.) on an apparent violation 
of the law of continui^, 118, 203. 

Salivary concretion, analysis of, 146. 

Sea water, qiuntity of bromine in, 145. 

Selenium, bromide of, 147. 

SSruUas (M.) on bfomide of selenium, 
147. 

Sepie, Mr. Slight on certain habitudes 
bf, 15S. 

Siell, a percussion, Lieut.-Col. Miller 
on, 858. 

Slight (H.) on certain habitudes of 
sepia, 153. 

Smith, Sir J. £., 291, 307, 374, 391. 

Societies learned: Royal Society, 46, 
128, S70,436; Linnaan Society, 130, 
223, 290, 374, 440; Geological So¬ 
ciety, 132, 225, 291, 441; Astrono¬ 
mical Society, 64, 136, 227, 377, 
451; Zoological Society, 68; Royal 
Geological Society of Cornwall, 138; 
Royal Academy of Sciences of Fh- 
ris, 139, 305; Royal Institution of 
Great Britain, 229, 304, 391, 456; 
London Institution, 154. ’ 

Soda, new borate of, 146. 

Solids, regular or platonic, Mr. Davies 
Gilbert on, 161. 

Solly, Mr. S. on trap-rocks, 458. 

Sound, Dr. Weber on the interference 
a(, 342. 

Starch, common and roasted, analysis 
of, 150. 

Steam, new {dianomena of, 74. 

Steam-engine, on, 40,219. 

Stromeyer, ^f., on the separi^on of 
manganese from lime and magnesia, 
462. 

Subtideneeof the German Ocean, 188. 


Substances, simple alimentary. Dr. 
Prout on, 31, 98. 

Succulent plants,'new, 183. 

Sulphur and phosphorus, fluidity of, 
144; effects of heat upon sulphur, 
152. 

Surfaces, curve. Prof. Gauss on, 331. 

Tautolite, a new mineral, 398. 

Teschemacher (E. F.) on the crystal* 
line form of some s^ts, 27. 

Thermal waters of the Alps, Mr. 
Bakewellon, 14. 

Thermometers, new method of mount¬ 
ing, Mr. Mageough on, 365. 

Ihomson (Dr.) on the decomposition 
of sulphate of zinc and chromate of 
potash, 81. 

Tourmalines, analyses of, 460. 

'frap-rocks, 458. 

Tredgold (T.) on the steam-engine, 
219; new theory of the resistance of 
fluids, 249. 

Ultramarine, manufacture of, 232. 

Vapour, new phenomena of, 74. 

Vegetable products, analysis of some, 
1.50. 

Vision, single and erect, on the causes 
of, 406. 

Wackenroder’s (Dr. H.) examination 
of diopside, 349. 

Walker (R.) on the artificial produc¬ 
tion of cold, 401. 

Water and bromine, power of, in con¬ 
ducting electricity, 151. 

Water-spouts, Mr. Main on, 114. 

Weber (Dr. W.) on Savart’s experi¬ 
ments on the motions of membranes, 
336; on the interference of sounds 
342. 

Yorkshire, heights of the principal beds 
of Ingleborough Hill and Mougbton 
Fell in, 13; heights of the hills in the 
vicinity of Dent, Hawes, and Sed- 
bergh in, 82,189. 

Younge (R.) on D^sorme’s experi¬ 
ments on currents of air, 282. 

Zinc, sulphate of, and chromate of 
potash, Dr. Thomson on the decom¬ 
position of, 81. 

Zoology, 46, 68, 117. 


END OF THE THIRD VOLUME. 


LONDON: 

vaiitfxn ST RicHAasr lanoa, rkd uom court, flxr stiirt. 


1808 . 



PIERS. HARBOURS, EMBANKMENTS, BREAKWATERS, BASINS, 
LOCKS, QUAYS, DOCKS, MILL DAMS, ROADS THROUGH MORASSES, 
foundations of LIGHT-HOUSES, AQUEDUCTS, 
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TO enter intp a lengthened account of this invention, and the advantages to be obtained 
bv its use in works of the nature above mentioned, would greatly exceed the limits to which 
the present notice must be confined; but it is conceived that a concise statement of the 
principle upon which the Caissons are to be constructed, will render their application 
sufficiently obvious to attract the attention of the public and lead to further investigation; 
when it is confidently anticipated that their use cm be demonstrated to be not only 
practicable, but in many situations, decidedly superior to the employment of stone in 
reflect both of economy'and security. 

The plan has already been submitted to the consideration of various individuals whose 
opinions it was desirable to obtain previously to laying it before the public 5 and tlie result 
has been, ex))ressions of decided approbation and anticipiitions of complete success by many 
Gentlemen of the highest rank and moat undoubted scientific knowledge. 

The Caisson is a hollow metallic box, open generally both at the bottom and top, the 
thickness of the sides proportioned to the strength and gravity required, and the mode of 
uniting being by dovetail. It is proposed that each Caisson be seven feet in length, five 
feet in height, and from two to five feet in width, according to the nature of the work in 
which it is to be used. Caissons constituting foundations should be closed at bottom; and 
in raising one tier above another, each layer would become united to those immediately 
above and below it, by commencing the alternate vertical courses with a half Caisson. 

The results of various calculations of the comparative expense of Granite and Cast-Iron 
Caisson Works, give, in some cases 20 per cent., in others 30 per cent, and even .50 per 
cent, and upwards in favour of the Caissons; and the advantage in the saving of time, 
which in works on the coast is obviously of the highest importance, it is estimated will be 
at least four-fifths in favour of the latter. 

In common dock or canal banking the thickness required in the side of the Caisson toward 
the water would not exceed one inch*; but where exposed to a heavy sea the thickness 
may be increased (in proportion to the pressure) to one foot or more, the other sides being 
less, and the interior, in every case, filled with liquid lime and rubble or other suitable 
material to be found on the spot, so as to form a solid mass girt with metal. 

For the better elucidation of the plan, a few of the more simple forms of Cais.sons and 
their mode of uniting, as exemplified in the construction of a pier, are engraved herewith. 

Figure 1, is the pi^ oblong square with dovetails at the ends onlv, applicable to straight 
lines, either in banking exposed to the water or to the interior of' heavy works, as aoss- 
forts or bracings and buttresses to be buried in the earth. This form admits of little 
variation in its application and none in its strength or gravity beyond what may be gain^ 
by increasing the thickness of the sides.—Figure 2, is the most universal form which it 
appears possible to produce. It may be multiplied to any extent, yet is prfect in itself, 
requiring no change of form on the side to finish a work, and the ends may be conveniently 
completed by filling up the dovetail groove with half a portable dovetail.—Figure .3, is the 
radiated form which may be used in a waved line along the coast where great strength is 
required; it also applies to piers and bastions. The mitted projection letter a, is the half 
dovetail, which would be required to attach it to the cross-fort; or the radiated Caisson, 
should it be considered necessary to add another waved line, would give the effect of arch 
and counter arch.—Figure 4, is a radiated Caisson having extra dovetails for uniting the 
main line to the bastion. Any angle may thus be gained, simply by moving this Caisron in 
the bastion in the direction required.—Fi^re is the termination of a pier with a bastion; 
the dotted line from a to & shews the houndary of the battering or sloped bank; the 
cross-forts are introduced at a suitable distance to ensure great stmlity; and the inner 
dovetailed grooves being left in the inner lines, will enable the engineer to add cross-forts or 
buttresses to any extent that ma^ be required. 

To those interested in any of tiie various Works to which this Plan is applicable and to 
whom its success would, undoubtedly, be of great importance, the present outline must of 
necessity be unsatisfactory in extent of information and vat^ety ot detail; but a second 
edition of a Pamphlet is now in the press and will in a few dayotbe puUi^ed by Ridowat 
and Ca Piccadilly; Taylor, Holbom, &c. &c. which will Oontiun g full description of 
the Invention, accompanied by Plates, Tables of Comparative Expense, dtc. A variety of 
Models have also been cast, which may be inspected at the Offices of Messrs. BUCKLANO 
and SMITH. 3, Furnival's Inn, London; any enquiries or communications addressed to 
whom (free of postage) wUi meet with attention, and of whom Licenses for the use of thej 
Patent may be obtained. | 

• " Silica, when mixed with the Oxide of Iron, forma a very fiuible compound and preventa any briber oxUatioB I 
of the MctaL” Vide Patkes' Chemical Eauya. Vol. 3 .'P. 493. | 
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I. On Hcrderite, a new Mineral Species. By W. HaidingeR) 

Esq. F.R.S.E.* 


1. General Description. 

p'UNDAMENTAL form, a scalene four-sided pyramid, 
P=141° 16', 77° 20', 116° S'. (Fig. 1.) Ratio of the axes 


a:b'.c ss\‘. ^2'55: -/0*46. 


Simple forms. (P-^2)*(o)=: , 149° SC's ’ ; 

2}*(«) = ,134° 35', P(i>); (i*r + «)*(0 = 

115° 7'; {P+ oo)‘'(s) = 42° 58'; f*r(M)=sll5° 53'; i»r+» 
(r); ?r + Qo (P). 

Combinations observed, 1. • P • (t*r + oo)®. + «. 

(Fig. 2.) 



.2.^r.(l»-2)\(^f-2)»,P.(I»r+ 00 )».(!*+ 

Pr+ GO. 

* Communicated by the Author. 
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2 Mr. Haidinger on a n&S) Mineral Species (Herderite). 

Cleavage distinct, parallel to the faces M,'but interrupted; 
also perpendicular to the axis, tlie latter only in detached por¬ 
tions of very bright and even faces, and faint indications pa^ 
rallel to P. Practure small conchoidal. 

Surface, M very smooth, and delicately streaked parallel 
to its edges of combination with P, and resembling in this re¬ 
spect all the faces of the pyramids, n, o, and p^ situated be¬ 
tween them. 

The faces r and s are very narrow, and somewhat curved. 
Those marked t and P, have a peculiar granulated aspect, but 
th^ are at the same time pretty smooth, particularly the latter. 

Lustre, vitreous, slightly inclining to resinous. Colour se¬ 
veral shades of yellowish- and greenish-white; streak white, 
strongly translucent. 

Very brittle. Hardness = 5*0, equal to that of apatite. 
Specific gravity =2‘985. 

2. Observations, 

1. 1 observed and examined the chai’actcrs of this species 
in die summer of 1823, but deferred publishing the description 
of it, with a view of collecting further observations on other 
varieties of the same species, an expectation which was not 
realized. The only specimen of herderite, at present known, 
is in the Wernerian Museum at Freiberg. It was pointed 
out to me by M. Von Weissenbach, then keeper of the mu¬ 
seum, as containing crystals, whose forms he could not exactly 
refer to those of apatite, among the varieties of which it was 
exhibited. The different aspect of the faces p and the 
former being smooth or but family streaked parallel to their 
intersections with P, while, the latter are granulated, showed 
that the forms did not belong to the fhombohedral but to the 
prismatic system; and 1 did not hesitate in pronouncing the 
mineral to be a new species, which I requested permission to 
examine more minutely. This permission was very liberally 
conceded. Mr. Breithaupt, who was then present, and had 
himself at a former period placed the specimen in the cabinet 
of Werner, likewise concurred in gtcknowledging the species 
to be a new one. 

Through the kind intercession of Mr. Reich, now keeper 
of the museum, 1 was favoured, during my stay at Berlin in 
the winter of 1825, with some fragments of the specimen for 
analysis, by Baron Von Herder, the present Ober-Berghaupt- 
mann, or director of every thing connected with mining pro¬ 
ceedings in Saxony. It is in compliment, to that nobleman, 
tliat I propose the name of Herderite for the species; and I 
feel particularly gratified in thus expressing to one of my 
' earliest • 
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earliest mineralo^ical friends, the acknowledgement of the 
many instances of his having communicated to me rare speci¬ 
mens for examination, particularly during my stay at Freiberg. 

2. Herderite occurs imbedtled in iluor, in the tin mines 
of Ehrenfriedersdorf, in Saxony. It resembles apatite, with 
which it was formerly confounded, in a remarkable degree; 
particularly some of those named asparagus-stone: such as flie 
variety from Zillerthal, in Salzburg, and that from Hof in 
Gastein in the same country, which is found accompanying 
the axotomous iron-ore of Mohs, and still more so certain 
pale greenish-white masses of the same species, which occur, 
though in small quantity, along with the zoisite from the 
Saualpe in Carinthia. The resemblance among those species 
is sufficient to class the herderite in the genus Flmr-haloide of 
Mohs, in which it may be henceforth included as the *^pris~ 
mati Fluor-haloide.^* 


II. Reply of jyrs, Tiedeniann and Gmelin to the Remarks of 
Dr. Prout insa'led in the Annals (fPhilosophy {Second Series), 
vol. xii. p. 405 : Communicated by Thomas Tliomson, M.D, 
F.R.S. 4'c. Regius Professor of Chemistry in the University ‘ 
of Glasgow. 

^T^HE more satisfied we are of the obligations which the 
doctrine of digestion lies under to Dr. Prout, and the less 
intention we had to attack him unjustly, the more do we con¬ 
sider it as our duty to discuss the complaints which he has 
made, so far as we are concerned',—to defend ourselves, Where 


we think ourselves in the right, and to acknowledge our mis¬ 
takes where we think ourselves in the wrong. 

Dr. Prout’s complaints are the following: 

1. We have led our readers to believe that Dr.Prout denies 


the presence of every other free acid in the contents of the sto* 
mach, except the muriatic i which is not the case. 

Yet we could draw no other conclusion from Prout’s paper*, 
than that he denied the presence of every other acid. For 

a. He says (page 118), “ the experiments above mentioned 
seemed to preclude the possibility of the presence of any de¬ 
structible acid; and the only known fixed acids likely to be 
present were the sulphuric and phosphoric; the muriate of 
barytes, however, neither alone nor with the addition of am¬ 
monia, produced any immediate precipitate, showing the ab¬ 
sence of these two acids in any sensible (quantity, and still 
further confirming the results as before obtained.” 

b. Now unless the absence of other free acids be taken for 


♦ Phillips’s Annals of Philosophy, vol. viii. p. 117. 

B 2 granted, 
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granted, how can Prout^s method of determining the free mu»' 
riatic acid in the contents of the stomach be considered as an¬ 
swering the object in view? When free acetic acid, for exam- 
plej is present, the potash empl(^ed to saturate the free acid 
will not only saturate the free muriatic acid, but also the free 
acetic acid. Now as Prout considers his method as quite ac¬ 
curate, he must necessarily presuppose the absence of all other 
free acids. Indeed Dr. Prout would have had reason to com¬ 
plain of us, if we had led our readers to believe that' he ad¬ 
mitted the presence of any other free acid in the liquid of the 
stomach;—acetic acid, for example (which is not the case in the 
paper to which we have alluded). For on such a supposition his 
method would be no longer accurate; and we sho^d therefore 
have placed him in the situation of contradicting himself. 

Dr. Prout, in his remarks upon our treatise, hi^ for the first 
time, so far as we know, admitted that he has several times 
feund acetic acid along with muriatic acid in the liquid of the 
stomach. Thus our observations have been confirmed; and 
it follows as a consequence, that his method of determining the 
quantity of free muriatic acid in the stomach cannot be relied 
upon. That the free acetic acid always proceeds from the food, 
we cannot believe; as we have frequently obtained it by the di¬ 
stillation of the liquid in the stomach of animals which had 
long fasted, and whose gizzards had been stimulated by the 
swmiowing of stones, &c. 

2. We have in <mr account of Proofs method passed by the 
most important point of thOtVahole^ because it constituted a check 
upon the rest of the procedure. 

Undoubtedly the determinatbn of the muriatic acid in the 
sublimed sal ammoniac, obtained after the saturation of the 
liquid of the stomach with potash, is very important; and it 
constitutes a still more important check, when one denies (as 
Prout evidently did in his first paper) the presence of any 
other free acid in the liquid of the stomach. But as we had 
discovered the presence of several volatile acids, particularly 
of acetic acid, we could not estimate this check as of the least 
value. For when the liquid of the stomach, together with mu¬ 
riate of soda (and potash), contains muriate m ammonia and 
free muriatic and acetic acids, and we neutralize it exactly 
with potash, evaporate it to dryness and sublime, the acetate 
of potash and sm ammoniac which it contains mutually de¬ 
compose each other, and are converted into chloride of po¬ 
tassium and acetate of ammonia. So that in consequence of 
the presence of acetic acid, less sal ammoniac will sublime than 
the liquid of the stomach originally contained. Indeed none 
at all will sublime, if the qumitity of acetic acid be sufficiently 

great. 
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great. It is probably owing to this cause that Prout found 
no sal ammoniac in the liquid from the human stomach in two 
cases; although the complete absence of this salt from sa(^ 
liquids is very unlikely*. From these observations it seems 
probable that the proof of the presence of free muriatic acid»-r- 
which Front has lately endeavoured to deduce from the cir¬ 
cumstance, that when the liquid of the stomach after having 
been neutralized with potash was evaporated to dryness, and 
the residue exposed to a red heat, this residue did not act 
as an alkali but constituted a neutral salt,—is not satisfactory. 
For a liquid of the stomach wliich contains no free muriatic 
acid, but muriate of soda, muriate of ammonia, and free acetic 
acid, must (if the quantity of acetic acid be not too great) after 
neutralization with potash and ignition contain only chloride 
of potassium and chloride of sodium. 

We are of opinion that Dr. Prout himself in his last state¬ 
ment has admitted that when an organic acid is present, his 
process is insufficient, and has thus confirmed our own pre¬ 
vious statements. 

3. We have misrepresented Prout*s opinion rejecting the ap¬ 
pearance of aUmmen in dhe intestines^ by making him maintain 
that no albumen exists in the liquid of the stomach even vJien 
the anrnml takes food containing aUmmen; but that it shoms it¬ 
selffirst in the duodenum^ in consequence of the union of the li¬ 
quid of the stomach mth the bile and the pancreatic juice. 

After again perusing Prout’s former paper f, we must ac¬ 
knowledge that we have stated his^opinion on this subject quite 
inaccurately. Whether this proceeded from misunderstanding 
his meaning, or from an inaccurate extract from his paper, we 
cannot say. We request the reader of our work to obliterate 
the passage which refers to this misunderstanding on our part. 

We trust that these explanations and acknowledgements 
will obviate the complaints of this celebrated chemist and phy¬ 
sician, to whom the chemical part of physiology and pathology 
lies under so many obligations. We have only to express 
our high satisfaction at his statement, that his observations on 
digestion agree with ours, and confirm them in the most im¬ 
portant poin&. 

* It is true, Prout determiued the quantity of sal ammoniac by anothw 
method. From the total quantity of muriatic acid contained in the liquid, 
he subtracted the portion united to a fixed alkali, and that which existed 
in a free state. The remainder must represent the portion combined with 
ammonia. But as the presence of acetic acid would lead him to overrate 
the quantity of free muriatic acid, the sal. ammoniac as thus estimated would 
be too Kttle or none at all. 

t AnnaU of Philosoidiy (6rst series), vol. ziil p. 12. 
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III. On the Latitudes and Difference of Longitude of Beachy 
Dead and Dunnose in the Isle of Wight^ as laid dawn in the 
Trigonometrical Survey of England; and the Length of a 
Degree perpendicular to the Meridian at the Latitude of 
Beachy Head, By J. Ivory, Esq. M.A. F,Il.S,* 

^T^HE investigation of the figure of the earth measure- 
ments of the xneridian, has given rise to a question of great 
moment. Although the entire arcs agree very exactly with the 
elliptical figure, yet on comparing the parts into which the same 
arc is subdivided, the greatest irregularity is found to prevail. 
This is so much the case in the arc measured between Dun- 
nose and Clifton, in England, that the length of a degree is 
found to decrease in advancing from south to north, instead 
of increasing as the theory requires. To what cause can so 
great an anomaly be ascribed ? In attempting to throw some 
light on the irregularities of the English arc, J have been led 
to examine the operations at Beachy Head and Dunnose; 
and, reserving the discussion of the original question to a fu¬ 
ture occasion, my present intention is to * communicate the 
observations I have made respecting the operations alluded to, 
as they materially affect a capital part of the Survey. 

If a geodetical line be drawn through the station at Beachy 
Head, perpendicular to the meridian of Greenwich, the meri¬ 
dional distance of the line from Greenwich is, according to the 
Survey, 44<888 fathoms: and if a plane parallel to the equator 
be drawn through the same station, this plane will meet the 
meridian 17 fathoms more to the south f; so that the me¬ 
ridional distance between Greenwich and the parallel of la¬ 
titude passing through Beachy Head, is 44905 1 fathoms. In 
order to find the difference of latitude between the two places, 
the terrestrial arc must be converted into degrees of a great 
circle of the heavens. In the Survey 60851 fathoms is al¬ 
lowed to a degree, which undoubtedly is too much. For if 
we divide the terrestrial arc measured by Col. Mudge, by its 
amplitude, we shall get 60826 fathoms for a degree at the la¬ 
titude 52° 2'; and even this length must excef^ a degree at 
the more southern point in the middle between Greenwich 
and Beachy Head. The latitudes of the two places being 
known nearly, I have employed the formula (C), p. 433, Phil. 

• Communicated by the Author. f Survey, vol. i, p. 294. 

X This length should be multiplied by 1 *00007, in order to bring it to a 
pneral standard for the purpose of comparison with other measurements. 
(Phil. Trans. 1821, p. 93). The same observation applies to all the other 
lengths that occur. I have omitted to make the correction, which how¬ 
ever does not sensibly affect any of the conclusions. 

Ma^j. 
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Mag. for June last, and have found for the length of a de- 
gree, 

At Greenwich 60826 fathoms; 

At Dunnose 6081S; 

and the mean of these, or 60820*5, is the proper rate of con¬ 
version in the present instance. The difi*erence of latitude 
between Greenwich and Beachy Head will now be 44' 18"; 
and if the latitude of Greenwich be taken at 51® 28' 39", that 
of Beachy Head will be SO® 44' 21". 

The distance between the parallels of latitude passing 
through Beachy Head and Dunnose, as found in the Survey, 
is 7376*5 fathoms; which being converted into degrees, at 
the rate of 60815 fath, to one degree, gives 7' 1C"*7 for the 
difference of latitude of the two stations. The latitude of 
Dunnose is therefore 50° 37' 4"*3. 

But as the azimuths at the extremities of the geodetical line 
drawn between the stations are given, we may deduce the 
latitude of Dunnose from that of Beachy He^ by another 
method. Let B and D denote the azimuths, and k and x' the 
latitudes, of Beachy Head and Dunnose; then, a and a(l--e) 
being the axes of the terrestrial spheroid, the general pro¬ 
perty belonging to every geodetical line, will give this equa¬ 
tion in which the square of e is neglected, 

cos x' sin D cos X sin B 

^ — ■ • 

.\/1—2i sin'^x' I—2isin«X * 

from which we easily derive this formula, log. cos A' = log. 

(~ °lin Ms (sill* A— sin® A'), where M = *43429 &c., 

the modulus of the common logarithms. Now, computing by 
this rule, we shall find A' = 50° 37' 5"*65. This result is as 
little different from the former one as can reasonably be ex¬ 
pected, considering that the methods of calculation are very 
different, and likewise proceed upon experimental data quite 
independent of one another. Both results are confirmed by 
actual observation, Capt. Kater having found 50° 37' 5"*27 for 
the latitude of Dunnose *. We may therefore definitively fix 
the latitudes of the two stations as below: 

Beachy Head. S0®44' 21" 

Dunnose. 50 37 5 

and it is very improbable that either of these results errs so 
much as 1" from the truth. 

The two latitudes we have found are so little different from 
those in the Survey, as to produce no sensible change in the 
ulterior calculations of the difference of longitude and the 

• Phil. Trans. 1819, p. 413. 


length 





8 Mr. I?ory on the Length- (f a Degree perpendmdar 

of a dpgcee peipendicular to the meridian. According^ 
to the Survey, a degree perpendicular to the meridian, at tbs 
middle latitude between the two stations, is no less than 61182 
fathoms, or about 200 fathoms more ^an in the spheroid, 
which has'been foimd to agree so well with ell the arcs of the 
meridian that have been most exactly measured^ If therefore 
we admit that the method of investigation pursued in the Sur¬ 
vey is exact, we should have an undeniable proof that the 
spWoid which represents distances on the meridian so ex¬ 
actly, fails entirely in the case of measurements, the extreme 
points-of which are different in longitude. But a little reflec¬ 
tion will show that the theorem laid down in the Survey for 
finding the difference of Icmgitude is not rigorously exact In* 
the geometrical demonstration of the theorem it is tacitly as¬ 
sumed, that a geodetical line drawn between two points in 
different meridians, is contained in one plane. But auch a 
line has a double curvature; and the two tangents which mark 
its initial and final directions arc not both contained in any 
plane passing through the extreme points of the line. There¬ 
fore if the difference of longitude, and the latitudes of two 
points on the surface of a sphere and o spheroid, be the same,, 
it is not strictly true that the sum of the azimuths in one case 
is equal to the like sum in the other case. The method is 
only an approximation; and it cannot be confidently relied 
on until it is proved that it approximates to the truth without 
sensible error; which is the more necessary to be done, be¬ 
cause the whole investigation turns on very small quantities, 
a few seconds in the longitude producing a great variation in 
the length of the perpendicular degree. 1 have therefore been 
induced to view the matter in a diflerent light, as in this pro¬ 
blem : To find the difference of longitude of two points on 
the surfiice of a given sphei’oid, the latitudes of the points and 
the length of the chord drawn between them, being known. 
In solving this problem we may likewise assume that the two 
points ore little different in latitude. 

Let a and a (1 —f) represent the axes of the spheroid; A 
and K' the latitudes of the two points; y the length of the chord 
between them; and, neglecting the square of e, put 

cos X cos X' 

^ ^1 —fli8in*x * 4/1—2isin*x'* 

s!nX(l—2i) sinx^ (i—2i) 

^ t /1 —2 1 bin^ X ’ ^ 1 —2 1 sin® x' * 

then ap and au will be the perpendicutars drawn from the 
two points to the polar axis, and a q and a t the perpendicu¬ 
lars to the plane of the equator. Put « for the angle between 

the 
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the hieridi^ns of the two points, or the difference of longitude; 
tli^ we shall have this equation 

^ s= (i*-p cos *>)*+1?* sill*« + (g-0*» 

and, because cos s 1 —2 sin* > the same equation may be 

thus written: 

(;>-«)*.+ {q-t)* + siir 

Now we have, 

p—tt=(cosX—cos A') {1 + «—8(cos*X + cos*a'+cosXcosX')} 
q-t= (sinX-sinX') |l-2e +«(sin*x+sin*X'+sinXsiiix')]. 

And if we put m = , n = ; by substituting and 

neglecting the term multiplied by e sin* n, because % is a small 
angle, we shall get, 

= 2sin« sin w(l + «-3ecos*TOCos®») 
q^t 5 s 2sinw cosOT(l-2e +3f sin®OT cos®w); 
and hence, 

[q-^tf = 4sin«/i ^l+2ssin*J«-4i5COS*7M)); 
or, which is the same thing, 

(/i—w)' + {q-ty = 4- sin* (^1 — e — 3e cos (X + 


Again we have, 

cos X cos x' 

“ 1-1 (sinu + sin^x') ‘ 

but as X and x' are nearly equal, we may take 2 sin* =: 
1 - cos (X+X') for sin* X+sin * x'; consequently, 

cos X cos x' 

— I—i-f icos(x-fx')* 

Lastly, we have a =sjt»A ; A being the length of a d^ee on 
the equator of the spheroid, and p tlie number of degrees in 
an at'C equal to the radius. All the values being substituted, 
we get, 

_rL ::: sin*^(l-«- 3. COs(X4-X>))+ , 

—4 V ' i-i4-icoB(x+x') • 


From this expression the arc a» may be computed by mean^ 
of these formulas; viz. 

- . 1 . x-x'\ Ml 3Mi _ 

Log. sinu = log.sin -j- -5- ——^cos(X+X) 

New Series. Vol. 4 . No. 19 . July 1828 . C 
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liog.sin y s log.( i ^ ^0 - ^ 

X€0S{X+X')* 

Applyihg this method to the case of Beachy Head and 
Dimnose, we have the latitudes as before determined: the 
chord between them, or y, is equal to 339397*6* feet, or 
56666*3 fethoms: and, with these data, we get, in the same 
spheroid as before, 

«> = r 27'5"*78, 

which is 18" more than according to the Survey. 

Now tlie length of a geodetical line drawn from Beachy 
Head at right angles to the meridian, and limited by the me¬ 
ridian of Dunnose, is 336119f feet, or 56020 fathoms. Let 
A be the amplitude of this arc; then we get, by the usual 
method, 

Tan A =s cos X tan w, A = 55' 7"*57. 


And if we len^hen tlie arc in the proportion of the amplitude 
to F, we shall get 60973 fathoms for a degree perpendicular 
to the ^meridian at the latitude of Beachy Head, which is 200 
fathoms less than according to the Survey. This result may 
be verified by comparing it witli the length of a perpendicular 
degi'ee at the given latitude. The expression of this degree is. 


- = A. { 1 + £ sin* X4-e® 


"2 /) 


and, by substituting the numbers, the length comes out 60974, 
only one fathom more thaif what has been deduced from the 
measurements in the Survey. 

The difference of longitude we have found is only 1" more 
than what Dr. Tiarks has assigned (Phil. Trans. 1824) as re¬ 
sulting from his chronometrical observations. This is no doubt 
a great confirmation of the theory, but it has not the weight 
of a direct experiment; because it is deduced from the ob¬ 
served difference of longitude between Dover and Falmouth, 
by making a proportional allowance, which is a method of 
proceeding in some degree precarious. As there is no doubt 
about the accuracy of the observed quantities in the Survey, 
it might be worth while to compute from the data it contains, 
by rectifying all the calculations, the difference of longitude 
between Dover and Falmouth, in order to compare»it with the 
tesiflt obtained directly by experiment. 

The main purpose of this article is now accomplished. It 
has been clearly proved that the same spheroid which repre- 


• Survey, vdl. i. p, 205. | Ibid. p. ^7* 
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tents with so much accuracy distances on the meridian, is no 
less exact when applied to measurements perpendictilar to the 
meridian. At least this is the case in England in the instance 
we have examined; and a little time will show whether the 
same conclusion is confirmed or contradicted by the geode- 
tical operations now executing on the continent. 

June 13,18S8. J- Ivory. 


IV. Additional Remarks on the Artificial Production of Cold. 

By Richard Walker, jEs^., of Oxford, 

» 

To the Editors of the Philosophical Magazine and Annals. 

Gentlemen, 

ERCEIVING an ert'atum in ray commiiiiicatioii inserted 
in the Philosophical Magazine for the present month, 
which renders my meaning rather obscure, I request you will 
have the goodness, in your next, to correct it thus:—at page 
404, 8th line from the bottom,“ freely”— read “freshly.’^' 

I shall avail myself of this opportunity to present, in a cursory 
way, a few mlditional observations. 

The drier and finer the mixed powder of sal ammoniac 
xuid nitre is, the better; and the pulverization is best effected, 
in the first instance, with a heal^ pestle. Glauber’s salt in 
an efflorescent state, or which by long keeping or from ac¬ 
cess of air has changed to a powder, is unfit for the 
in this state producing heat by solution in water, 
way of preparing the frigorific mixture is by previously pla¬ 
cing the powdered Glauber’s salt, and giving it a level surface, 
at me bottom of the vessel, and upon that the mixed powder 
of sal ammoniac and nitre; adding first about half the quan¬ 
tity of water, and immediately after the remaining portion, 
stirring the whole together each time. The vessel containmg 
the powdered salts, as above stated, may remain thus any con- 
venknt time b;efore adding tlie water. [Care must be taken 
to sitir the evaporating mixture towards the end of the process, 
and not to urge it too far.] Nitre being a much cheaper ar¬ 
ticle than sd ammoniac, more easily reduced to powder, and 
producing about. 16 degree^ of cold by solution in water, may 
supersede the use of the mixed powder for cooling the water 
in whi(^ wine is placed. This powder, moreover, is useful, 
occasionally, as an addition to mbctures of ice and salt, fn. in¬ 
crease the power and accelerate the process. 

The proportions of the articles given in my former paper 
are adaj^d to the temperature of 50°; at a higher'ten^ra- 

2 C ture. 
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feuK, olf coursF!, the water will dissolve a somewhat larger por¬ 
tion of the salts, and the ei&ct will bep^oportionably greater. 
Thus the most powerful mixture, given in my table of frigo- 
rific mixtures, consisting of phosphate of soda, nitrate oS am¬ 
monia, and diluted nitric acid, will, when mixed at the tem¬ 
perature of 50°, produce a cold of 21° below 0; and if mixed 
in due proportions at 100°, it will produce, in an instant, a 
cold of 20°; viz. a reduction of eighty degrees. By means of 
this mixture, as 1 have been informed, water has been frozen 
soli4 “ under the line.” 1 am. Gentlemen, 

Your most ob^ient servant, 

Oxford, June 10,1828. RiCHARD Walker. 


V, Observations on the Geology of the Hyderabad Counting. 

^T^HE country around Hyderabad is composed entirely of 
granite, intersected by quartz, which generally runs north 
and south; and by trap, which has no dunnite direction. 

The hills are generally in ridges. In some instances they 
are insulated, of a mamillary form, or abrupt and precipitous. 

The ridges are covered with detached masses of rock, and 
frequently (when seen at a little distance) have more the ap¬ 
pearance of heaps of loose stones than of solid hills. The 
mamillary hills are almost always devoid of vegetation, having 
a smooth surface, with large detached larneUm lying loosely 
on their sides, and apparendy ready to slide or tumble down 
oh the s%htest impulse into the neighbouring valleys. 

The insulated hills often present on one or more sides a 
smooth, perpendicular surface, which makes u very sudden 
curve at the top, or undulates, and thus contracts the summit 
of the hill. 

Sometimes we fthd the surface of the granite forming part 
of an immense curv^ and rising very gently and to a small 
height above the surrounding plain. In other instances it is 
waved^ and presents a great variety of outline. 

Huge blocks of granite are eiteiy where strewed over the 
counti^, ^d are <^n piled over ea^ other in the valleys, or 
oh; the sides or summits df the hills, giving rise to the most 
footasUc shapes, and often closely resembling ruined buildings. 
It root uncommon to see three or four immense masses of 
placed above each other, with their surfaces nicely 
ad^l^, having somewhat the appearance of the ruin of an 

* Psoit thaTfiaiadioBs cefthe Laterary Society trf' Medrwu Ihurt i. page 7&- 
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ancient coliinin, whidt might be expected to^ be isoon levelled 
with the gi^ufid, bjr the agency of the weather. 

All the granite of Hyderabad is stratified or lamellar. The 
strata and lamellss vary in thickness^ from less than an inch 
to many feet They have no definite direction or dip; but 
are generally curved, stMnbtimes to a small extent horizontal, 
waved^ or perpendicular. 

The granite on one side of a small hill, close to that of 
Shapoor, near the Beema^ has the appearance (when seen at 
a little distance) of being columnar; but when it is examined 
more closely, it is evident that this appearance arises I'rom the 
following circumstance:—The lamellae of the granite are per¬ 
pendicular, and had formerly made a very rapid curve at the 
top. By the influence of the weather, this curve has been 
worn down, and has thus allowed the inferior perpendicular 
part of the lamellae to separate a little from each other; and 
accordingly, when seen transversely, they closely resemble 
columns. 

The internal structure of the granite is almost always small 
granular*. The proportions ofils constituent parts vary ex¬ 
ceedingly. In many instances the mica is entirely wanting; 
and when situated near quartz, tlie granite and quartz are fre¬ 
quently found to pass gradually into'one another. 

The colour of the granite is sometimes red, in odier in¬ 
stances gray, white, or blackish, according to the colour of 
the felspar, and according as one or other of the constituent 
parts predominate. Diffi^rent colours often occur at very small 
distances in the same stratum, or lamella; and it is not un¬ 
common to meet with strata of difierent colours resting on one 
another. 

Frequently nodules and small veins of granite, having a very 
large proportion of mica, and occasionally veins of pure mica, 
are found in the common granite, from which (in some cases) 
they easily separate when the rock is broken; but in other 
stances they are intimately connected with, and gradually pass 
into the surrounding rock. 

The quartz and trap, by which the granite is every whm'e 
intersected, occur under the form of mountain masses and 
veins. Sofnetimes, though more rarely, the trap is found in 
nodules. The veins vary from a few inches to many miles in 
length. Their junction with the bounding rock is sometimes 
distinct, while in other cases they are intermingled at their 
sides with the neighbouring granite. 

The quartz is sometimes intermixed with felspar, which 

* 1 will not venture to assert tint it is invart^ly small granular, fm* toy 
observations have not been sufficiently extensive. 

‘ makes 
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makes it .much more perishable than when pure; and accord¬ 
ingly wiien this is the case, we generally find it wearing down 
and becoming disintegrated. 

^e trap is ^ound under the forms of greenstpne and basalt. 
It is either tabular, massive, or in globular concentric lamellar 
concretions, wiUi occasionally disseminated crystals pf augjte. 
The globular variety is very easily acted on by the weatiier,'ii> 
cons^qence of which it is in many situations completely dis¬ 
integrated and converted into a black soil. In some places,, 
w'here this variety of trap occurs in great abundance, it is worn 
down into small detached globular masses, which are every 
where strewed over the ground. 

Almost all the granite of Hyderabad is quickly disintegrated 
when exposed to Uie atmosphere, and assumes a globular or 
irregular form when decomposing. Every where there are 
immense accumulations of disintegi'ated granite, at the bottom 
of the hills and in the valleys. I have known instances of 
wells being dug through it to the depth of sixty feet, without 
penetrating to the original rock. At the surface of the ground 
it is loose, but at considerable depths it is more or less per¬ 
fectly consolidated; and the deeper we penetrate into it, the 
more perfect is its cohesion. It is not uncommon to meet witk 
small quartz veins running tlirough tliis consolidated debris, 
in various directions; and in many instances there is an ap¬ 
pearance of imperfect stratification. 

All the low valleys are covered by a plastic blackish co¬ 
loured soil, generally knoVn by the name of cotton ground. 
It varies in depth from a few feet to many fathoms; and when 
a section, of it is examined (which can be done in those places, 
where it is worn down by rivers), it is generally found distinctly 
a.rranged in strata, which are sometimes separated by thin 
layers of sand dr gravel. These strata vary, in thickness, are 
sometimes horizontal, in other instances waved, or more or 
less inclined to the horizon. 

I have not had an opportunity of analysing this clay; but 
that its composition is by no means unilbrm, may be inferred, 
from the circumstance of its outward appearance varying con¬ 
siderably in different situations. Sometimes it is of a blackish 
gray colour, and is somewhat friable; while in other cases it has 
ayeltowish or whitish gray colour, and is much more cohesive. 

At first sight one would imagine, that the Hyderabad coun¬ 
try has at one time been subjected to the agency of some great 
destiroying cause which has fractured and torn asunder the 
hills, ana precipitated their fragments into the neighbouring 

{ >lain8. But upon closer examination, I thiiikVe are naturally 
etl to conclude, that the gradiufi operation of causes which 

are 
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are still in existence. Have produced those effects which man; 
would attribute to the operation of very powerful agents. In 
shoi^ 1 believe that all the^ phsenomena are the result of the 
long continued i^ncy of the weather. 

It is well known that masses of granite which have been 
detached from the neighbouring hills, are worn down and dis¬ 
integrated by the weather; and also, that the lameDs or strata 
of granite, which still retain their original situation, when ex¬ 
posed to the atmosjphere, split and slide down into the adjoin- 
hig valleys*. Since then we have ocular proofs of the hills 
being broken down and disintegrated by the weather, and since 
these effects are never known to be produced by any other 
cause, can we hesitate to conclude, that all the accumulations 
of debris and detached masses of granite have originated in 
the same manner? Effects are daily produced under our im¬ 
mediate observation, exactly similar to those to be accounted 
for; and although, at first sight, the magnitude of the effect 
may appear out of proportion to the cause, yet the latter will 
be sufficiently ade(|uate, if it be admitted, that it has continued 
to operate through an immense lapse of ages,—a circumstance 
which no one can possibly doubt. 

It may be aigued, that earth(]uakes are much more power¬ 
ful tlmn the slow agency of the weather, and more adequate 
to produce the effects under consideration. Earthquakes are 
certainly among the most {lowerful causes with which we are 
acquainted, in effecting changes on the crust of our globe; yet 
their effects are very different from those I am attempting to 
account for. The lamellfe and strata of the Hyderabad gra¬ 
nite gradually break up and scale off, exactly in the same 
manner as we detach successively the layers of an onion. But 
this appearance is very different from what we should be led 
to expect, had it been produced by earthquakes; for in that 
case the ruined appearance of the granite would not have been 
confined to the surface, but would have extended to the centre 
of the hills. 

One of the most curious and interesting appearances in the 
geology of the Hyderabad country, is that already mentioned, 
of large masses of granite resting firmly on one another, in 
the form of ancient ruins. - These are quite different finMn the 
masses which have been detached from the neighbouring hills, 
and afterwards heaped confusedly together; for their surfaces 
are closely adapted, and four or five masses are often plaped 

* The same effectf jire produced apon granite iu IndiaKby great dcgfces 
of h^atl alternating with moisture, w those that are produced upon granite 
in the Alps hf Switzerlaiiid, by'intense frost succeeded by thaw. 
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firmly on each other, as if by art Sometimes they ooeur oi;^ 
the summit of a hill; in other instances, they are round com¬ 
pletely insulated in a plain. 

From ail the circumstances connected with these masses, 1 
Unnk we must condude, that at present they continue to oc¬ 
cupy their original positions; that they are the sli^t remains 
pf strata whi^ have been gradually worn down all around 
them; and that they now stand as monuments of what the 
depdi and nature of these strata formerly were. This con¬ 
clusion is as legitimate as that the strata on the opposite coasts 
of England and France were once continuous, deduced from 
the circumstances of their corresponding in their nature, rela¬ 
tive posidon, and direction. In order to show more clearly 
on wnat grounds 1 rest the above conclusion, 1 will consider 
tlie subject a little more in detail. We often observe a hill 
composed of successive strata or lamellae, the most superfidal 
of which are more or less detached and broken up; that round 
its base are large accumulations of debris and detached frag¬ 
ments ; and that on its summit are three or four masses resting 
firmly on one another, with their surfaces accurately adapted, 
except perhaps at their edges, where they have been aifected 
by .the weather. Now as we have here ocular proofs tliat a 
number of strata (which formerly belonged to this hill) have 
been detached and worn down; and as it would almost amount 
to an absurdity to suppose that the musses on the summit have 
been conveyed from a dispuice, and placed there with their 
surfaces accurately corresponding, we must conclude that the 
liill was formerly much higher than at present; and tliat while 
a number of its strata have been gr^ually worn down and 
swept from its surface, tlie masses at its summit (which at one 
time formed part of these strata) have remained steadfast in 
their original situations, probably from their being more du¬ 
rable, or from their horizontal position. It is very evident 
how this must hi^^)en, when it is recollected how the lamellae 
of the granite are broken down and separated from those be¬ 
neath. They split in various directions, and in this manner 
form a numlier of separate masses, which slide down the sides 
of the hill. Now, it is clear, that the part, of the lamellae on 
the sumnut has every chance of remaining stationary, for it 
rests horizontally; and while all tlie detached pieces around it 
slide down into the neighbouring valleys, it will mauitain its 
utuation*. When the next bed is expos^ to the atmosphere, 
and beeches detached from that beneath, of course the part 
on the siimmit immediately ui^r tibe firagipent which remaned 
stationary in the first instanceji li^ eveary chance of cixitinuing 
Jo its situation; and thus in the course of titne' the appearance 

above 
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above described will be produced. The same explanation is 
to be giyc^ of the origin of those masses which are found in¬ 
sulated in the plains. I imagine that Aey rest on the summit 
of what were formerly hills, but which are now completely 
buried under their own ruins. 

The peculiar arrangement and structure of the quartz and 
trap in the granite of Hyderabad, afford abunddht proofs of 
the correctness of Mr. Jameson’s views of the formation of 
* veins, viz. that they are of simultaneous formation widi the rock 
.which they traverse. In the Hyderabad country, we find 
quartz and trap under the forms of veins, nodules, and moun¬ 
tain masses, sometimes perfectly distinct from the surrounding 
granite, in other instances intermingling with it, and gradually 
passing into it. With these facts before us, can we doubt that 
these rocks are of cotemporaneous origin ? 

I have often been surprised that theorists, in their attempts 
to explain the various phenomena presented by the crust of our 
globe, have never employed causes of whose existence we have 
certain proof, and with whose eftects we arc well acquainted; 
but on the other hand have assumed the existence of causes of 
which we never had experience, and whose effects we never 
witnessed. Huttonians assume the existence of a central fire*, 
which they contend to be the cause of the consolidation of the 
debris of former hills, and consequently of its conversion into 
new rocks. But that such a supposition is by no means ne¬ 
cessary, is evident from the circumstance, that this consolida¬ 
tion often takes place without the Assistance of heat. I have 
already mentioned that the debris of the Hyderabad granite 
becomes gradually ccmsolidated, merely by pressure; and that 

* The heat of the Huttonians must be an extremely convenient as well 
as powerful agent, for it can both liquefy and consolidate bodies. At one . 
time it can inject a flood of melted basalt into the superincumbent rocks; 
at another time it can consolidate sandstone, and other secondary rocks, at 
the bottom of the ocean.. There are two facts which are very hostile to 
this theory;—first, the greater the piessure, the greater is the obstacle to 
the fusion of a body; second, the greater the heat, the greater is the op¬ 
position to the consolidation of a bo%. Now, the Huttonian theory requires 
that the two great agents which it employs, viz. heat and pressure, snould 
act in concert; the heat to liquefy, or (as occasion may require) to consoli¬ 
date bodies; the pressure to prevent the escape of volatile substances, 
which might be otherwise dissipated. These two forces, however, must op¬ 
pose each other; for heat is one of the most powerful agents with which 
we are acquainted in separating the particles oS boefies, while prei^re 
brings them closer to each other.. The pressure of the ocean, therefore, 
although in all probability equal in itself to consolidate the defads of former 
hills into new rocks, iuot' not be su^cient for that purppse, if opposed by 
a heat sufiicientiy pow’emil to'liquefy granite and trap; and a hoatf^et 
Would be equal to the melting of trap at the , earth’s surface, would be by 
no means adequate to dp so under the pressure of mountains. 
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the greeter the pressure, the more perfect is the consolidation. 
This is a power with whose effects we are well acquainted. 
By bringing the particles of bodies closer to each other, pres¬ 
sure becomes a powerful cause of consolidation; and 1 am 
convinced that without the assistance of any other agent, it is 
one of the most general and powerful causes of the changes 
which happati in the mineral kingdom. 

Cam^ Kulle>dghec, 1st July, 1824. 

Rock Specimens from the Vicinity (^Hyderabad, 

The specimens from No. 1. to IS. are the most commrni va¬ 
rieties of granite in»tiie Hyderabad country. 

. 1.2. 3.4. are from Bowenpilly, several miles to the north 
of the city of Hyderabad. 

5. and 6. are from Shumsliabad, about twelve miles west of 
the city; 5. is from a stratum about half an inch thick, resting 
on that from which 6. was taken. 

The specimens from 7. to 20. inclusive, are from Moula 
Alley. 

Moula Alley hill is a large mass of lamellar granite, of a 
mamillary form, having ^ smooth surface, perfectly devoid of 
vegetation, except on a very few spots, where the disintegrated 
granite has formed a superficial bed of soil. The lamellae of 
the granite in some plac(^s scale off, split in various directions, 
and gradually slide or fall down into the neighbouring valleys, 
where they continue to break down into still smaller masses, 
until they become completely disintegrated. The lamellae 
vary from a few inches to many feet in thickness. 

9. and 10. occur in great abundance in the hill of Moula 
Alley. 

12. Red granite with very little mica. The bed from which 
this specimen was taken, rests upon No. 9. 

13. Granite with the mica in large concretions. 

14. White granite without mica: 

15. Granite containing a vein of mica. 

16. A variety of granite with mica predominating, from a 
nodule in one of the common kinds of granite. 

17. From a nodule in the granite. 

18. From a nodule of trap in the granite. 

19. From a trap vein about twelve feet thick, with part of 
the contiguous granite adhering to it 

20. Trap passing gradually mto granite. 

21. 22. 23. SM. from a vein of quartz in the granite,, ex¬ 
tending from near the city of Hyderabad, seterS miles in a 
northerly direction. This vein is of a very considerable mag¬ 
nitude. 
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nitude. Being of a more durable nature than the granite; it 
has been.much less affected by the weather; ancj while the 
granite in its vicinity has been worn down, and in a great 
measure levelled, it has remained in the form of a ridge. In 
several places the quartz is intermixed with felspar, which 
makes it more liable to be acted on by the weather; and ac¬ 
cordingly we find that in these places it is worn down, and the 
continuity of the ridge is thus interrupted. 

25. From a trap vein which extends from the cantonment 
of Secunderabad in a westerly direction. When it approaches 
the quartz vein described above, it divides into two or three 
branches, and penetrates the quartz in several places. 

26. Red granite without mica, from the vicinity of the quartz. 

27. Quartz and felspar in large concretions, from the vicinity 
of the quartz. 

28. Granite with epidotic veins, associated with the quartz, 
near the place where it is penetrated by the trap. 

29. .80. Granite without mica found near the quartz. 

31. Disint^rated granite from a depth of four or five feet 
from below the soil, loginning to consolidate. 

32. From immediately under the soil. 

33. Nodular basalt from a trap vein. 

34. Nodules of trap found loose on the surface of the ground. 


VI. On the Figure of the CeUs of the HoneyconJ>. By 
Samuel Sharpe, Esq. F.G.S.* 


T> EAUMUR mentions, in his History of Insects, vol. v. 

p. 39, that he employed Maraldi to measure a cell of a 
bee’s honeycomb, and Kccnig to calculate what the propor¬ 
tions of the three^ided pyramid at the end should be, in order 
that the whole cell might be made with the least materials; it 
being easily shown that the contents of the cell would be the 
same, whatever the height of the three-sided pyramid, even 
if = 0, in which case the prism would have a plain end. 

Their reports nearly agreed; but the difference stUl is not 
to be overlooked, as will be seen in the angles of the parallelo¬ 
grams of the pyramid: 

Maraldi’s measurement 109° 28' and 70° 32' 

Koenig^s calculation. 109 26 70 34 

And neither naturalists nor mathematicians have accounted 
for the difierence. 

As, from the nature of the materials, the angles can hardly 
be measured by reflection from the sides with a reflective go¬ 
niometer, we bdve no better means of measurii^ than Murmdi 
* Communicated by the Author. 

P2 had. 
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had, and ehall therefore consider his measurement to have been 
correct. 

By the iluctional theorem de maxims et minimiSi the cal(»l•^ 
lated angles aj^pear to be wrong, and should be 109° 28' 16", 
and 70° 31' 44?"; which must be held to agree with the measure^ 
ment; as no one would pretend to make that more accurate 
than to the nearest minute, and the difierence is much within 
those limits. 

Koenig’s paper was read before the Academic des Sciences 
at Paris in 1739, and the results are mentioned in their Trans^ 
actions for that year; but as his working is not added, 1 can-^ 
not compare mine with his to sec where the error lies. 

As it cannot be held unimportant to show that bees build 
their cells exactly in the form which, at length, by the dif¬ 
ferential calculus, we find to be best; and as I cannot expect 
my assertion to be preferred to that of Koenig,—*I add the 
working at length. 

1st. As of those figures which can be brought togetlier 
without leaving any interval, the hexagon is that which has 
the neatest number of sides, it is clearly the one which needs 
the l^st materials to inclose a given space. 

2ndly. If a range of hexagonal cells be met by a range 
of similar cells, and no space be wasted, each cell must end 
either with a three-sided pyramid, or with a plane at ri^t an¬ 
gles to the sides (f. e. a pyramid whose altitude = 0). 

Query. What must be the altitude of the pyramid, in order 
that a cell of a given prism and given solid contents may be 
constructed of the smallest quantity of materials? 

Let fig. 1. be any such regular three-sided pyramid on a 
six-sided prism. 

Fig. 1. Fig. 2. 



Fig. 3. 
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Fig. 3. the plain end of the above. Join the alternate an¬ 
gles ACE to the centre g, and to 
each other. Then if the centre g 
be raised and ACE remain fixe^ 
the other angles {solid angles in 
the prism) BD and F will be 
lowered, and the solid contoits of 
the cell will remain the same. 

Again, by comparing fig. 1 
and 2. we see that though the py¬ 
ramid needs more materials than 
the plain termination, yet the sides 
of the former prism need less than 
those of the latter by the six little 
triangles Kmb. 

Now let AB(s:md)be..... a 

A m (the altitude of the pyramid) ... x 
AH (half of AC)... d 

Jhb =■ // X* 



Amb az 


ax 


Hb = i/ + a?*'—d*, and the quantity which 
we wish to be a minimum is 

3 (AgCi) — 6 (Amb) = 6d i/ fl* + <** — d*) — 3a jr whose 
fluxion is fldfo* + x^xx‘—3/ix s= 0 

2dxl 0’*+ x'— d*^”^ = o 
2dx = a fa'‘+x^—d^^ 

4 fd‘x^ = a* + 0*4:®—a®d* 
a*—a>d* 

^ ” 4d'-a* 


but d® 


fl’- 


3a« 
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!*- 
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therefore 
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= —» and 


X = 


Ab 


a vZ-l-f 


and Ab: AH :: radius: cos. HA& = 
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35® 15' Sl"’86, and the ande g^bsz 70° SI' 44" nearly. 

AgC = 109 28 16. 
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VII. Chemical Examination of the Oxides of Manganese. By 
Edw&bd TurneR) MJ). F,R.S. Ed. Professor of Chemistry 
in the University ofLondonf and Fellow <f the Fioyal College 
qf Physicians of Edinburgh.* 

r ' was originally my intention, in entering on this inquiry, 
merely to ascertain the composition of the ores, the mine- 
ralogical characters of which have been so ably delineated by 
Mr. Haidinger in the preceding paperf. I had advanced, 
however, but a short way in the investigation, when my pro¬ 
gress was arrested by doubts both as to the manner of con¬ 
ducting the analyses, and as to the mode of calculating their 
results. In this uncertainty I found it necessary to extend my 
original plan, with the view of supplying by my own researches 
what appeared to be not sufficiently established by the labours 
of other chemists. I have accordingly divided the essay into 
two parts; attempting in the first division to ascertain the 
atomic weight of manganese, and the composition of the arti¬ 
ficial oxides of that metal; and in the second, applying the 
facts thus established to illustrate the chemical constitution of 
the native oxides described by Mr. Haidinger. 


Part I. 

On the Momic Weight of Manganese.—Analysis qf the Car¬ 
bonate qf Manganese. 

A pure carbonate of the protoxide of manganese was pre¬ 
pared in the following manner. The dark brown mass left in 
the process for procuring oxygen gas from the common per¬ 
oxide of manganese by heat, was mixed with a sixth of its 
weight of powdered charcoal, and exposed to a white heat for 
half an hour. The protoxide thus formed was dissolved by 
muriatic acid, the solution evaporated to dryness, and the re¬ 
sidue kept for some time in a state of fusion at a red heat. 
The resulting chloride of manganese was re-dissolved by di¬ 
stilled water; and after being filtered, was found to contain 
no impurity except a little lime, which was s^rated by the 
oxalate of potash. The manganese was then precipitate by 
a solution of the bicarbonate of potash, and the carbonate of 
manganese was carefully edulcorated and collected on a filter. 
After removing the upper layer, which had become rather 
brown by exposure to the air, the white carbonate was kept 
in a vacuum along with a vessel of sulphuric acid until it b^ 


* From the Transactions of the Royal Society of Edinburgh, 
t On a future occasion we propose to give Mr. Haidinger’s paper here 
alluded to, and also Dr. Turner’s analyses of the ores \^ch he has de- 
scimd.—Enit. 
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came quite dry. The salt dius prepared yielded a colourless 
solution, without any residue, when put into dilute sulphuric 
acid, and was therefore free from the red oxide of manga¬ 
nese. 

Of this carbonate 8*805 grains were heated to redness in a 
green glass tube, and the water collected in a tube filled with 
fragments of the chloride of calcium. The quantity of water 
procured in this way amounted to 0*742 of a grain, equivalent 
to 8*427 per cent 

The proportion of carbonic acid was estimated by noting 
the loss of weight which the carbonate of manganese experi¬ 
ences when dissolved in dilute sulphuric acid. This mode of 
analysis, as commonly performed, is inaccurate; because the 
liquid retains carbonic acid in solution, while the gas during 
effervescence, carries off with it an appreciable quantity of wa¬ 
tery vapour. But when performed with the precautions which 
1 adopted, ‘it yields uniform results, and is susceptible of great 
precision. A known quantity of the carbonate is placea in a 
small glass phial fitted with a tight cork, in which two tubes 
are inserted. One of these tubes descends to near the bottom 
of the phial and then bends slightly upwards, so as to admit 
of the acid being gradually introduced without affording an 
exit to the gas. The other communicates with a tube mled 
witlii/bhloriae of calcium, over which ail the carbonic acid gas 
passes before escaping into the air. As soon as the efferves¬ 
cence has ceased, the carbonic acid retained by the solution 
is driven off’ by causing it to boil during the space of a few 
minutes; and the gas is by the same means expelled from the 
interior of the phial, into which on cooling the atmospheric 
air is admitted by the tube for introducing the sulphuric acid. 
The carbonic acid gas remaining with the chloride of calcium 
is replaced by atmospheric air, which is introduced by in¬ 
haling at one extremity of the tube while tlie other is open. 
The upper part of the tube for introducing the dilute sul¬ 
phuric acid, when not required to be open, is of course closed 
with a cork in order to avoid loss by evaporation. 

It was found by means of the preceding process that 20*68 
grains of the carbonate, when dissolved in dilute sulphuric 
acid, lose precisely 7*18 grains, or 34*72 per cent of carbonic 
acid. It is accordingly composed, in 100 parts, of 

Protoxide of manganese. 56*853 

Carbonib acid. 34*720 

Water... 8*427 

100*000 

' Regarding 
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R^erding 22 as the equivalent of carbonic acid, we have the' 

following prcq)ortionsAs S4*72: 56*853;: 22; 36*024. 

According to this analysis, 36 may be safely adopted as the 
combining proportion of the protoxide of manganese; and 
prOsannmg me elements of this compound to be in the ratio of 
one equivalent of oxygen to one equivalent metallic man- 
ganefo, 28 will be the equivalent of the latter. This result, 
with respect to the acid and base, corresponds exactly with 
the analysis of Dr. Thomson, as mentioned in his First Prin¬ 
ciples of Chemistry, vol. ii. p. 350. It differs considerably 
from the proportions stated by Dr. Forchhammer. (Annals 
of Philosophy, N. S. vol. i. p. 54.) According to this chemist, 
33*05 parts of carbonic acid combine with 51*755 parts of the 
protoxide of manganese, a proportion which would fix 34*45 
instead of 36 as the equivalent of the protoxide. This esti¬ 
mate is certainly erroneous; and Dr. Forchhammer appears 
to have fallen into the mistake by supposing that the* carbonate 
of manganese is converted by a red heat into the deutoxide, 
whereas according to my experiments the red oxide chiefly is 
then generated. 

It appears doubtful whether the water found by analysis in 
the,carbonate, ofler being dried in vacuo with sulphuric acid, 
is mechanically retained by it or is in a state of chemical union. 
As the proportion is not atomic, it is probable that the car¬ 
bonate is really anhydrous. If the ratio were as 58 to 4*5 in¬ 
stead of 5*337, the salt might be regarded as a compound of 
two equivalents of the carbonate of manganese and one equi¬ 
valent of water. 

Composition of the Stdphate of Manganese.—The most re¬ 
cent analyses of the sulphate of manganese are by Dr. Forch¬ 
hammer and Dr. Thomson, describe in the works already 
quoted. Dr. Forchhammer precipitated the acid of a known 
quantity of the neutral sulphate of manganese by the nitrate 
of bar 3 rta, ilnd inferred from the weight oT the precipitate, that 
100 parts of the sulphate of manganese are composed of54*378 
parts of sulphuric acid and 45*622 of the protoxide. Accord¬ 
ing to this analysis, the atomic weight of the protoxide is 
33*56, a number wiiich is surely very far from the truth, and 
is inconsistent with the equivalent of that oxide derived from 
Dr. Forchhammeris own analysis of the carbonate. 

Dr. Thomson analysed the stdphate of manganese by mix¬ 
ing that salt in atomic proportion with the muriate of baryta, 
and found, that, after the insoluble precipitate had sub¬ 
sided, no trace of sulphuric acid or baryta could be found in 
the solution. From this experiment he infers that 36 is the 

equivalent 
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equivalent of the protoxide. 1 am of opinion that the num<- 
ber assigned by Dr. Thomson is correct, but 1 am not so cer¬ 
tain that the means by which he arrived at this conclusion are 
altogether free from objection. The principle of his method 
is unexcq)tiQnabl^ especially if the quantity of the precipitated 
sulphate be carefully observed at the same time; but it is es¬ 
sential to arauracy that the atomic weight of baryta be per¬ 
fectly estahli^ed. Dr. Thomson supplied this element in the 
inquiry in the following manner. He dissolved 88 parts or one 
equivalent of sulphate of potash, and 106 parts, or what he 
considered one equivalent, of the chloride of barium in se¬ 
parate portions of distilled water, and then mixed the solu¬ 
tions together. After the precipitate had subsided, the super¬ 
natant liquid was found to contain no trace either of sulphu¬ 
ric acid or baryta. It hence follows, if no error is committed, 
that 70 is the true equivalent of barium. But in a recent 
number of Pog^ndorfiPs Annalen der Physik und Chemie 
(vol. viii. p. 5), Berzelius denies the accuracy of the experi¬ 
ment. He dedares that after mixing together die sulphate of 
potash and chloride of barium in the proportions mentioned 
by Dr. Thomson, 2^ per cent of the chloride of barium re¬ 
mained ill the residual liquid; and on repeating this experi¬ 
ment for my own information, I certainly found that the whole 
of the baryta was not precipitated. I wish it to be distincdy 
understood, however, that I do not confidently rely on the 
accuracy of my result, having been hitherto unable, from want 
of leisure, to examine the subject with that care which 1 deem 
necessary before attempting to decide a point in dispute be¬ 
tween chemists, for whose analytical attainments 1 entertain 
such high respect. Dr. Thomson will doubdess feel the ne¬ 
cessity of verifying his conclusions without delay; since an 
error in the atomic weight of barium will at once vitiate an 
extensive series of .his most elaborate analyses. My own ob¬ 
servation, however, combined with the remark of Berzelius, 
has induced me in the mean time to secure my own researches 
as much as possible from any uncertainty respecting the atomic 
weight of barium, and I have been therefore induci^ to ascer¬ 
tain the composition of the sulphate of manganese syntheti¬ 
cally rather than by analysis. 

Nine grains of pure protoxide of manganese, prepared from 
the red oxide by means of hydrogen gas, were dissolved in 
dilute sulphuric acid, the solution was slowly evaporated to 
perfect dryness in a platinum crucible, and the dry salt exposed 
for half an hour to a red heat It then weighed 19*01 ^aihs; 
and regarding the increase in weight as owing to the acid com¬ 
bined with ^e protoxide, the resulting sulphate must (xmsik 
Vol. 4. No. 19. 1828. E of 
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of 9 grains of the protoxide of manganese, and lO’Ol grains of 
sulphuric acid. The atomic weight of the protoxide indicated 
by this process, is 35*96. The experiment was repeated with 
4'855 grains, and the resulting sulphate weighed 10*26 grains, 
indicating 35*93 as the equivalent of the protoxide of man¬ 
ganese. 

As some chemists may doubt the accuracy of this process, 
1 shall attempt to show the grounds on which its merits are 
to be estimated. Dr. Thomson says it is scarcely possible to 
expel all the water from the sulphate by means of heat, witliout 
at the same time driving off some of its acid. It is indeed very 
easy to effect the decomposition alluded to by Dr. Thomson; 
but I found no difficulty, by slow evaporation and raising the 
fire gradually, to keep the salt at a red heat for an hour or longer 
without decomposing a particle of it If the heat should ac¬ 
cidentally become so intense as to decompose a little of the 
salt, the detect is easily remedied by adding a drop or two of 
acid, and replacing the crucible in the fire. 

Dr. Forchhammer has judiciously remarked, that in expel¬ 
ling an excess of sulphuric acid, a portion of the salt is very 
wt to be carried offi mechanically by the acid vapour and lost 
This accident has occurred to myself, and always nappens when 
a large quantity of free acid is rapidly expellea. 13y employ¬ 
ing a slight excess of acid, and raising the heat slowly, all loss 
from this cause may easily be avoided 

The dry salt obtained in my experiments was white, and 
dissolved readily and completely in distilled water. 

Like many other neutral metallic solutions it reddened de¬ 
licate litmus paper. It was nevertheless quite neutral; for a 
single drop of a dilute solution of potash occasioned a preci¬ 
pitate which was not in the slightest degree redissolved by 
agitation. 

Analysis of the Chlorid£ of Manganese .—In an excellent pa¬ 
per published in the Philosophical Transactions for the year 
1812, Dr. John Davy states the chloride of manganese to be 
composed of 54 parts of chlorine and 46 of metmlic manga¬ 
nese. Hie atomic weight of manganese'calculated from these 
data is 30*67, a number which is considerably beyond the 
truth. Dr. Davy prepared the chloride by heating the mu¬ 
riate in a glass tube communicating with the atmosphere by a 
very small aperture. I have never failed by this method to de¬ 
compose some of the chloride, a circumstance which complicates 
the analysis, and probably gave rise to Dr. Davy’s error. 

Accordihgto the analysis of M. Arfwedison (Annals of Phi¬ 
losophy, N. S. vol. vii. p. 274), the elements of the chloride of 
manganese are in the ratio of 8403 parts of chlorine to 6677 

of 



oj the Oxides of Manganese. 27 

of manganese. This result, in the accuracy of which M. Arf- 
wedson does not place implicit confidence, would fix the equi¬ 
valent of manganese at 28*61. He prepared the chloride by 
placing the cai^onate of manganese in a spherical cavity blown 
in a barometer tube, transmitted over it a current of muriatic 
acid gas, and heated the carbonate by means of a spirit-lamp 
as soon as the atmospheric air was expelled from the tube. 
As it is difficult by this, as well as by Dr. Davy’s process, to 
procure a perfectly pure chloride of manganese, I had recourse 
to the following method. A solution oi the muriate of man¬ 
ganese was evaporated to dryness, the heat being carefully re¬ 
gulated so as not to decompose any of the salt, and the dry 
compound was placed in a spherical cavity in the middle of a 
barometer tube about six inches long. Muriatic acid gas was 
then transmitted through the tube, and heat applied. by tlie 
flame of a spirit-lamp. The chloride entered into perfect fu¬ 
sion at a low red heat, and on cooling yielded a highly cry¬ 
stalline lamellated mass of a beautifm pink colour. Every 
trace of acid and moisture was expelled by heat; and while 
the tube was still hot, its extremities were closed by corks, so 
that the chloride might be weighed without attracting mois¬ 
ture from the air. In the sense above explained it was quite 
neutral. Of this chloride 12*47 grains were dissolved in di¬ 
stilled water, and formed a colourless solution without any 
residue. The muriatic acid was thrown down by the nitrate 
of silver, and yielded 28*42 graini| of the fused chloride of sil¬ 
ver, eouivalent to 7*008 grains of chlorine. Consequently the 
chloride of manganese consists of 


Manganese. 5*462 28*06 

Chlorine. 7*008 36 


It follows from the preceding researches, that 28 is the true 
atomic weight of metallic manganese, and 36 the equivalent of 
that oxide of manganese which forms definite compounds with 
acids, and which I regard as the real protoxide of the metal. 
It is consequently coi^osed of 28 parts of manganese and 
8 parts of oxygen. > These numbers a^ee with the atomic 
weight of manganese as stated by Dr. Thomson, but not with 
that given by Berzelius, who fixes it at 28*463. This estimate 
is made from an analysis of M. Arfwedson, who finds that the 
deutoxide of manganese is composed of 100 parts of the metal 
and 42*16 parts of oxygen; but it will appear from the 
of this paper that the real quantity of oxygen united with .iOQk 
parts of manganese to constitute the deutoxide is 42*857t andl 
not 42*16 as Arfwedson supposes. . 

On the Protoxide bf Manganese, —By this term I mean the 
salifiable base of manganese, the only oidde of the metal which 
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aj^pears to me capable of foritiing r^uiar salts with acids. I 
am of opinioti that in this compound man^nese is in its lowest 
deforce of oxidation. The existence ot the suboxides de* 
scnbed by Berzelius and Dr. John of Berlin, has never been 
satisfactorily demonstrated; and I have reason to suspect that 
one or other of them would in some of my experiments have 
been generated, did there exist any tendency to their forma¬ 
tion. 

The protoxide may be formed, as was shown by M. Ber- 
thier in the 20th volume of the Annales de Chimie et de Phy¬ 
sique^ by exposing the peroxide, deutoxide, or red oxide of 
manganese to the combined agency of charcoal and a white 
heat; and Dr. Forchhammer has in the Annals of Philosophy 
described an elegant method of preparing it by means of hy- 
dro^n gas at a red heat. Arfwedson has likewise had recourse 
to this method, and 1 have employed it very extensively du¬ 
ring the course of the present investigation. The mode of 
pertorming the experiment is as follows. The material for 
yielding the protoxide was either the red oxide, deutoxide,|^or 
peroxide of manganese; and, occasionally, the carbonate was 
used. When it was wished to employ a red heat only, the 
niaterial was placed in a small tray of platinum foil, which was 
introduced into a tube of OTeen glass, through which the hy¬ 
drogen gas was transmitted. The heat was applied by means 
of a pan of burning charcoal. To prevent the tube from 
bending while softened by .the heat, two or three pieces of 
tobacco-pipe were tied to it longitudinally by means of iron- 
wire. But when it was wished to prepare the oxide at a very 
high temperature, tlie material was put into a small tube of 
porcelain, and then introduced into a gun-barrel which was 
exposed to a full white heat in a common wind-ftimace. A 
supply of hydrogen gas was procured in the usual manner 
from zinc and dilute sulphuric acid; but before coming in 
contact with the oxide of manganese, it was purified by being 
transmitted through a strong solution of potash, and then 
dried by the chloride of calcium. At the dose of the process, 
the protoxide was of course preserved in an atmo^here of 
hydrogen gas until it was quite cold. 

The abstraction of oxygen commences at a temperature be¬ 
low that redness; and when the peroxide is employed, it 
becomes red hot by the caloric evolved during the ronnation 

watery em^ider^y before the tr^ winch supports it is 
rendered Immnous by the heat of the me. It appears never¬ 
theless from all my experiments diat a strong heat is requiate 
in Older to eonven ail the red oxide into the pre^oxide. 
Whea the process is conducted at a low red heat, 1 uniformly 

found 
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foand that on putting the product into dilute sulphuric acid^ 
which instantly dissolved all the protoxide, a portion of the 
red oxide came into view. This ^ords a sure criterion of the 
operation being complete; for the pure protoxide dissolves 
without residue in dilute sulphuric add, and yields with it a 
perfectly colourless solution. There seems to be no risk of 
decomposing the protoxide by the employment of a high tem¬ 
perature. I have exposed the recendy prepared protoxide a 
second time to the action of hydrogen gas and a long con¬ 
tinued bright red heat without the weight being changed in 
the slightest degree; and after exposure to die same gas and 
a foil white heat for an hour, it dissdves in dilute sulphuric 
acid without the slightest effervescence. 

The protoxide of ipanganese is described by Forchhammer 
as being of a beaudful light-green, and by Anwedson as of a 
pistachio-green colour. I have seen specimens with a dnt 
very near the pistachio-green, but these always contained an 
admixture of red oxide. The colour of the pure protoxide is 
very near the mountain^een. 

With respect to the action of air, my observations differ 
from those of Forchhammer, who foiu^ that recendy prepared 
protoxide attracted oxygen from the atmosphere before he 
could weigh it. The protoxide procured in my experiments 
is far more permanent. I exposed fifteen grains of recendy 
prepared protoxide to the free action of the air during the 
space of nineteen days, when it wa$ found to have undergone 
no change either in appearance or weight. If, therefore^ it 
does attract oxygen at all from the air, the operation must 
proceed very tardily. It absorbs oxygen very slowly even at 
a temperature of 400° F.; for 7'269 grains of the protoxide, 
after an hour’s exposure to that degree of heat, did not gain 
in weight more than 0*021 of a grain. At a temperature of 
600° F. it absorbs oxygen much more rapidly ,* and at a low 
red heat it loses its green tint, and becomes almost black in 
an instant. I have repeat^ this process frequendy, but in no 
case did the protoxide take fire, as occurred in the experi¬ 
ments of Forchhammer and Aifwedson. I entirely agree with 
M. Arfwedson, however, in the statement^ that die protoxide 
is converted, 1^ simultaneo«» exposure to heat and sae^ imo 
die red oxide. This is the uniftirm result at whatever teii»^ 
perature the oxidation is efteded. 

1 have already mentioned my opinion, that, of the oxides of 
manganeae, the ptotoxide is the omy one which Ibrint de&i»le 
compounds with acids. It unites readify widk .dus.daaftlof 
bodies, without efiervescence, producing whh them the arnie 
salt which is formed when the same adda act on the carbonate 

of 
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of manganese.. When it conies, in contact with concentrated 
sulphuric acid, an intense heat is instantly evolved; and the 
same phenomenon is produced, though in a less degree, by 
strong muriatic acid. This oxide is liKewise the base of the 
salts which are formed when sulphuric or muriatic acid is 
heated with the peroxide, deutoxide, or red oxide of manga¬ 
nese. As the accuracy of this statement, as respects sulphuric 
acid, has been denied by an acute chemist and good observer, 
1 have been induced to examine the question with considerar 
ble care. I mentioned in my Elements of Chemistry, in ex¬ 
plaining the process for procuring oxygen gas by means of 
sulphuric acid , and the black oxide of manganese, that the 
peroxide loses a whole proportion of oxygen, and is converted 
into the protoxide, which unites with th^ acid, forming a sul¬ 
phate of the protoxide of manganese. The gentleman who 
has done me the honour to review that work in the Annals of 
Philosophy, I apprehend Mr. Richard Phillips, has made the 
following remark on the preceding passage. “ This statement 
is at variance with both Dr.Thomson’s and also with the results 
of our experiments; for we find that 44 or one atom of peroxide 
of manganese yield 4’2 of oxygen, which is so much nearer 4 
than 8, that there is no question but that the deutoxide, and 
not the protoxide is obtained by the action of sulphuric acid; 
that this is the case is further proved by the deep red colour 
of the solution of the sulphate, and by its losing that colour, 
as stated by Dr. ThornsqU) when mixed with sulphurous or 
nitrous acid.” 

To decide this point between the reviewer and myself, it is 
only necessary to heat the peroxide of manganese with con¬ 
centrated sulphuric acid, so as to form a solution highly charged 
with the oxide of manganese, and decant off the smution while 
hot from the undecomposed peroxide. The liquid on cooling 
deposits a perfectly white salt, which possesses every property 
of the protosulphate of manganese. If the acid, which retains 
an amethyst-tint even when cold, be again heated, the red co¬ 
lour speedily disappears; because the red oxide, which is dis¬ 
solved in small quantity by the sulphuric acid, is then also 
converted into the protoxide with the evolution.of oxygen gas. 
The red colour disappears gradually even without uie aid of 
heat; for the solution will be found after a few days to be al-; 
most and sometimes quite colourless, while a minute quantity; 
of red oxide has subsided to the bottom. On applying a very 
gentle heat, the red oxide is redissolved, and.the acid acquires 
a lively amethyst-red colour. It is easy, by operating in this 
way, to obtain satisfoctory proof, that a minute portion of red 
oxide suffices to cotnmunicate a rich colour to a considerable. 

quantity 
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^antity of sulphuric acid. The add may be made to retain 
its red colour, either by diluting it with water, or by keeping 
it in contact with undissolyed oxide. 

On the Red Oxide .—I have followed the usage of most chemists 
in applying the term red oxide to that compound which Arfwed- 
son has described under the name of Oxidum manganoso-jnan- 
gflnicwm (Annals of Philosophy, N. S. vol. vii. p. 267)j and which 
is uniformly produced when the nitrate, peroxide, or deut- 
oxide of manganese is exposed to a white heat. In my early 
experiments on this oxide, I entertained considerable doubt 
as to the uniformity of its composition. This opinion origi¬ 
nated in the remark, that, on exposing the peroxide of man¬ 
ganese to a white heat, the quantity of oxygen lost by different 
portions of it, though agreeing perfectly in some experiments, 
differed widely in others; and that, on one occasion, I pro¬ 
cured the green oxide almost in a state of purity. I subse¬ 
quently discovered, however, that the disagreement in the re¬ 
sults was occasioned by the want of a free current of air within 
the furnace. In some of the experiments the draft was un¬ 
guardedly cut off, and consequently an atmosphere of car¬ 
bonic oxide gas, collecting around the heated manganese, re¬ 
duced it more or less nearly to the state of protoxide. On 
avoiding this source of fallacy, the results were no longer dis¬ 
cordant; and I am now quite satisfied that the red oxide 
formed at a white, heat and with free exposure to atmospheric 
air, is uniform in its composition. The accuracy of this in¬ 
ference is established by the occurfence of the red oxide in 
nature, as will appear in the sequel of the present communi¬ 
cation. 

The red oxide, when formed at a white heat and rubbed in 
a mortar to the same degree of fineness, is always of a brownish- 
red colour when cold, and nearly black while warm. The 
powder of the native red oxide has a reddish-brown tint, and 
the colour of the fed oxide prepared by exposing the precipi¬ 
tated protoxide or the carbonate to a moderate red heat, has 
most commonly an admixture of yellow, something like rhu¬ 
barb, though of a deeper hue; but both of these acquire the 
red colour when heated to whiteness. 

The red Qxide manifests little tendency to pass into a hi^er 
degree of oxidation by abstracting oxygen from the atmo-. 
sphere, even by the aid of heat. Thus a portion of the red. 
oxide, preserved for an hour at a low red heat, and freely exr 
posed to the air at the same time) did not acquire any appre¬ 
ciable addition, to its weight llie . protoxide of man^O^ 
precipitated from the sulphate by an excess of pure poti^h, 
collected on a filter and washed, fully exposed to the air in its 

moist 
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nuiist state for twenty<^our hours, and then heated in an open 
vessel to a moderate red heat, which was insufficient to de> 
compose the deutoxide, lost cmly 0*218 per cent by subsequent 
exposure to a white heat The quantity of deutoxide present 
therefore, must have been very minute. The anhydrous prot¬ 
oxide, as already motioned, always yields the pure red oxide 
when heated to redness in the open air. The carbonate, also, 
in similar circumstances, is converted into a red oxide con¬ 
taining but a very small proportion of the deutoxide. It will 
appear from these experiments that it is unsafe in analyses to 
heat the precipitated protoxide or carbonate to redness, and 
consider tlie product as the deutoxide; a practice which is 
calculated to lead analytical chemists into considerable errors, 
and indeed has actually done so. If it is wished to procure 
tbe deutoxide, the precipitate should be moistened wim nitric 
acid, and then exposed to heat 

1 have endeavoured to ascertain the composition of the red 
oxide by several methods. The first is by the combined agency 
of heat and hydrogen gas. In the first experiments 100 parts 
of pure red oxide, in being thus converted into .the protoxide, 
lost 6*802 and 6*817 parts of oxygen; but as the resulting 
green oxide, when put into dilute sulphuric acid, was found 
to contain a little red oxide, the loss in oxygen must be rather 
bdow the truth. To avoid this error I exposed 44*256 grains 
of red oxide to hydrogen gas and a white heat for the space 
of one hour, when the loss amounted to 3*153 grains on 7*125 
per cent. 

Judging by the increase in weight which the protoxide ac¬ 
quires when heated in the open air, 100 parts of the red oxide 
consist of 93*05 parts of protoxide and 6*95 of oxygen. Ac¬ 
cording to a similar experiment made by Arfwedson, the red 
oxide is composed of 93*153 protoxide and 6*847 parts of 
oxygen. 

In an analysis already described, the carbonate of manga¬ 
nese was found to contain 56*853 per cent of the protoxide of 
manganese. When 100 parts of the same carbonate are ex¬ 
pos^ to air and a white heat, 61*18 parts of red oxide are 
, obtained. From these data it may easily be calculated that 
the red mfide consists of 92*927 parts of protoxide, and 7*073 
of oxygen. 

As a mean of the numbers afforded by these three methods, 
it follows that the red oxide is composed, of 92*951 parts of the 
gremi oxide epd 7*049 of oxygen, or of 72*291 parts df metallic 
mangimese- and 27*709 of oxygen^ According to M* Berthier*, 

♦ I , ' « , 
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who reduced the red oxide to the metallic state by means of 
charcoal and a long continued intense heat, the oxygen is only 
26*6 per cent. But this estimate, as M. Berthier himself sus* 
pects, certmnly renders the quantity of oxygen too small; for 
though, guided by theoretical views, I am disposed to consi¬ 
der my own number not rigidly exact, yet from the care with 
which the experiments were made, 1 am satisfied their result 
cannot be far from the truth. 

From this proportion of mmiganese and oxygen, we may 
consider the red oxide a compound either of 80 parts or two 
equivalents of the deutoxide and 86 or one equivalent of the 
protoxide, as M. Arfwedson suf^ses, or of 44* parts or one * 
equivalent of the peroxide and 72 or two equivalents of the 
protoxide of manganese. oii either of these suppositions, 

the composition of the red oxide in 100 parts be cidculated, 
it will be found to consist of 93*104 parts of the protoxide 
and 6*896 of oxygen, or of72*414 parts of metallic manganese 
and 27*586 of oxygen. These numbers approximate closely 
to those furnished by my experiments, and may serve perhaps 
to correct tliem. 

- The red oxide of manganese, when agitated with strong sul¬ 
phuric acid, is dissolved in minute quantity, without appreci¬ 
able disengagement of oxygen gas, mid the solution is pro¬ 
moted by a slight increase of temperature. If the resulting 
liquid be separated from undissolved oxide, and exposed to 
heat^ its amethyst-red tint quickly disappears, and the proto* 
sulphate of manganese is generateif. When the red oxide w 
briskly heated with sulphuric acid, the protosulphate is form¬ 
ed, aim oxygen gas evolved with efiervescence. 

On boiling the red oxide with an excess of very dilute sul¬ 
phuric acid (in the proportion, for exanmle, of two measured 
drachms of strong acid to five ounces of water), a colourless 
solution of the protosulphate is obtained; while a porticai 
of peroxide is lefr, the quantity of which corresponds to the 
atomic view just given; that is, 116 parts of. the red oxide 
yield 44 parts of we peroxide of manganese. 

When the red oxide is mixed with strong muriatic acid, a 
portion of it is almost instantly dissolved, and communicates 
a deep red colour to the liquid. But the solution is not per¬ 
manent The odour of chlorine is perceptible from the be¬ 
ginning, even at a temperature,of zero of Fahraiheit; the dis- 
engagenmnt of that gas continues slowly, though, without di* 
stinct effervescence, until in a few days the solution, if 
rated fiokn nndissolved oxide, becomes quite cdpiirieM; '^e 
red oxide dissolves in hot muriatic acid with effervescence, 
owing to the evolution of chlorine. 

• Series. Vol. 4. No. 19. Jzdy 1828. F 
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^ OnfheJDaUoxide ,—This oxide is prepared by exposing the 
nitrate or peroxide, of manganese for a considerable time to a 
rather low red he^. I have found great diflSculty in procu¬ 
ring it artificialJy in a pure state. After exposing the peroxide 
for an hour or longer to a moderate red heat, the residue fre¬ 
quently contains too much oxygen for constituting the deut- 
oxide; and on augmenting the temperature slighuy, the loss 
in oxygen is very apt to become excessive. The result is so 
much influenced by slight difierences of temperature, that I 
do not feel confldent in inferring the existence of the deutoxide 
from such researches. That there is such a compound, how¬ 
ever, is demonstrated by its occurring in two different states 
in the mineral kingdom. My experiments as to its composi- 
;tjpii, as will aflerwards appear, agree with the statement of 
Berzelius, Arfwedson, and Thomson. It is intermediate be- 
twew the protoxide and peroxide, consisting of 28 parts or 
one equivalent of manganese, and 12 parts or one equivalent 
and a iialf of oxygen; or rather, to be consistent with the 
atomic, theory, of two equivalents of the former to three of the 
; latter. Its elements, it is obvious, are in such proportion, that 
it mny.be regarded as a compound of 44 parts or one equiva¬ 
lent.of the percHiide, and .36 parts or one equivalent of the 
protoxide oi manganese; and into these it may be resolved by 
being boiled in dilute sulphuric acid. 

The colour of .the deutoxide of manganese varies with the 
source from which it is derived. That which is .procured by 
heat from the native peroxide or the hydrated deutoxide, has 
a brown tint; but when prepared from die nitrate of manga¬ 
nese it is almost as black as the peroxide itself, and the native 
deutoxide is of the same colour. 

On heating a mixture of the deutoxide of manganese and 
concentrated sulphuric acid, oxygen gas is evolved with ef¬ 
fervescence, and the protosulphate is generated. In the colc^ 
die acid acts upon it slowly, and acquires an amethyst-red co¬ 
lour; but this effect does not take place so readily as with the 
red oxide. The solution is attended with the disengagement 
of a little oxygen, a'^circumstance from which it may be in¬ 
ferred diat a portion of deutoxide is resolved into oxygen and 
tlie red oxide, and that the latter, on being dissolved, is the 
cause of the red colour. Arfwedson represents the deutoxide 
as yielding a deep grass-green coloured sdlution with sul¬ 
phuric acid; but I have never been able to observe this phae- 
nomapon. 

Strong muriatic acid acts upon the deutoxide in the same 
m^ner as on. the red oxide of manganese, excepting that the 
acid acquires the deep red tint more rapidly with the latter 

than 
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than when the former is employed. It is hence probable that 
the red colour is really communicated by the red oxide. 

Peroxide of Manganese.-^To procure a pure peroxide of 
manganese, a solution of the protonitrate was evaporated to 
dryness, and the heat continued until the whole of the salt was 
converted into a uniform black mass. It was then reduced to 
fine powder, carefully washed with distilled water, and dried 
by exposure for several hours to a temperature of 600® F. 
On heating a portion of this peroxide to redness in a gla^s 
tube, a little moisture was expelled, which reddened litmus 
paper powerfully. Consequently the peroxide still retained a 
little nitric or nitrous acid, which I found it impossible to ex¬ 
pel entirely, except by the employment of a temperature bor¬ 
dering on a commencing red heat. The peroxide, after ex¬ 
posure to that degree of heat, was quite free from acid, but 
still retained a trace of moisture. On exposure to a white heat 
it lost only 10‘82 per cent of oxygen, whereas had the per¬ 
oxide been pure, it should have yielded 12*122 per cent. It 
appears therefore that the heat required to expel the last por¬ 
tions of th# nitric acid, decomposes some of the oxide itself; 
and this circumstance induced me not to rely on the analysis 
of the artificial peroxide of manganese. 

From my examination of the native peroxide of manganese, 
I conclude with all other chemists who have of late years 
studied the oxides of manganese, that it contains twice as much 
oxygen as the protoxide. It is apcordingly composed of 28 
parts or one equivalent of manganese, and 16 parts or two 
equivalents of oxygen; and in being converted by a white heat 
into the red oxide, it should yield 12*122 per cent of oxygen 
gas. 

Sulphuric acid acts very feebly on the peroxide of man¬ 
ganese. At first I could observe no action at all; but on em¬ 
ploying a considerable quantity of the oxide, and agitating the 
mixture frequently, the acid after an interval of two or thrJee 
days acquired an amethyst-red tint, a minute quantity of 
oxygen gas being at the same time disengaged. The nature 
of the change which is produced when sulphuric acid is heated 
with the peroxide of manganese, has already been discussed.' 

Muriatic acid, as is well known, acts upon the peroxide of 
manganese at common temperatures, chlorine gas being dis¬ 
engaged with effervescence. If heat and an excess of acid be 
employed, a colourless muriate of the protoxide is procured; 
but in the cold, or if the oxide be in excess, in addition to the 
protomuriate, a deep red coloured solution is formed, slifiilar 
to that already mentioned in the description of the red oxide. 

[To be continued.] 
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VIII, Experiments on the Pressure of the Sea, at considerable 
« Depths. By Jacob Green, M.D. Professor of Chemistry 
in J^erwn Medical f!oUege, Philadelphia^ United States^ 
North America.* 


A MONO the various expedients resorted to for the purpose 
of relieving the tedium and monotony of a sea-voyage, no 
one is more common during a calm, than to attach to a long 
lihe (the log) an empty bottle, well corked, and then to sink 
it many fathoms in the sea. In all such experiments it is well 
known, that the bottles upon being drawn up are either full 
or are partially filled with water. The manner in which the 
water gets into the bottle is in some instances perfectly obvious, 
but in others very perplexing, if not wholly inexplicable. 
Sometimes the cork, however well secured and s^ed, is 
driven into the bottle, and when drawn up the vessel is of 
course found filled with water; and in such cases, what is a 
little surprising, the cork is often found occupying its ori¬ 
ginal position in the neck of the vessel, being forfed there no 
doubt by the expansion of the dense sea-water on being 
drawn near the surface. This seems to be proved by the 
cork often being in an inverted position. In the above experi¬ 
ment, and in some others to be mentioned presently, the bot¬ 
tle appears, to be filled instantly; as the person who lowers 
the bottle down often feels a sudden increase of weight, some¬ 
what similar to the sensation produced when a fish takes the 
hook on a dipsey line. 

Sometimes the above experiment is varied by filling a ves¬ 
sel with fresh water, which on examination is found to be 
replaced by salt water; the cork remaining apparently un¬ 
disturbed. 

Sometimes when the previously empty bottle is only half* 
fuU of water, this when poured into a tumbler effervesces like 
water highly charged with carbonic acid gas. This is readily 
explained : for when the bottle descends it is full of air, and 
when the water enters, it will of course absorb the air; espe¬ 
cially when the dense water itself expands as it is drawn to- 
waras the surface. 

Sometimes the experiment is performed by first corking the 
bottle tighti and then tying over the cork a number of layers 
of linen dipped in a warm mixture of tar and wax; in fact, 
every device seems to have been tried to prevent the entrance 
of the water by the cork. In many of these cases, when the 
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bottle is drawn up from a depth of 200 or 300 fathoms, it is 
found filled or nearly filled with water, the cork sound, and 
in its first situation, and the wax and tar unbroken. Two 
experiments are mentioned, in which vessels with air-tight 
glass stoppers were used. In one case the bottle was broken, 
and in the other some drops of water were found in it. 

’ How does the water find its way into the bottles? There 
are two opinions: One is, that it passes through the cork and 
all its coverings, in consequence of the vast pressure of super¬ 
incumbent water, in the same manner as blocks of wood are 
penetrated by mercu^ in the pneumatic experiment of the 
mercurial shower. ’liie other and less popular opinion is, 
that the water is forced through the pores of the glass*. 

The following experiment, which I made on the 7th of 
May 1828, in latitude 48+ longitude 24° 34', will perhaps 
throw some light on this subject.—Mr. Charles Dixey, the 
obliging and intelligent master of the packet-ship Algonquin, 
had a boat rowed off from the ship for me, to the distance of 
about half a mile, when the sea was almost perfectly calm. 
A hollow glass globe hermetically sealed, which 1 had pre¬ 
viously prepared in Philadelphia, was then fastened to a line, 
and sunk, with a heavy mass of lead, to the depth of 230 fa¬ 
thoms, or 1380 feet On the same line, and 30 fathoms above 
the glass globe, was fastened a small bottle with an air-tight glass 
stopper; 50 fathoms above this, a stout glass bottle with a long 
neck was tied; a good cork was yireviously driven into the 
mouth of this bottle, which was then sealed over with pitch, 
and a piece of linen dipped in melted pitch was placed over 
this; and when cool, another piece of linen treated in the 
same way was fastened over the first. Twenty fathoms above 
this bottle, another was attached to the line, much stouter, 
and corked and sealed like the first, except that it had but 
one covering of pitched sail-cloth. Thirty fathoms above this 
was a small thin bottle filled with fresh water closely corked; 
and 20 fathoms from this last there was a thin empty bottle 
corked tight and sealed, a sail-needle being passed through- 
and-through the cork, so as to project on either side of the 
neck. 

Upon drawing in the line, thus furnished with its vessels, 
and which appeared to have sunk in a perpendicular direction, 
the following was the result: 

The empty bottle with the sail-needle through the cork, 

* See Perkins on Pressure, Phil. Mag. vol. Ivii. p. 54. J. Deuebar’s Re¬ 
marks on the same, Ibid. vol. Iviii. p. 201. Campbell’s Travels, 1st series, 
p. 335. Silliman’s Journal, vol. xiv. p. 194. Deuchar’s Mem. in the Trans, 
of the Wernerian Soc. 1821 —2—3. 
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atid which came up the first, was about half full of water, and 
the cork and sealing as perfect as when it first entered the 
sea. 

The cork of the second bottle, which had been previously 
filled with Jresh water, was loosened and a little raised, and 
the water was brackish. 

The third bottle, which was sealed and covered with a single 
piece of sail-cloth, came up empty, and in all respects as it 
descended. 

The fourth bottle, with a long neck, and the cork of which 
was secured with two layers of linen, was crushed to pieces, 
all except that part of the neck round which the line was ti^; 
the neck of the bottle both above and below the place where 
the line was fastened had disappeared, and the intermediate 

( )ortion remained embraced by the line. This I thought a 
ittle remarkable; and perhaps may be explained by supposing 
that the bottle was first filled by the superincumbent pressure 
with dense sea-water, which expanded on being drawn up 
near the surface. Had the vessel been broken by external 

P ressure, that part surrounded with the line ought to have 
een crushed with the rest. 

The fifth bottle, which had been made for the puipose of 
containing French perfumery or aether, and which was there¬ 
fore furnished witli a long close glass stopper, came up about 
one-fourth filled with water. 

The hollow glass globe, hermetically sealed, which was 
the last and had been sunk the deepest of all, was found per¬ 
fectly empty, not having suffered the smallest change. It is 
therefore concluded, that at the depth of 230 fathoms the wa¬ 
ter enters glass vessels through the stoppers and coverings 
which surround them, and not through the pores of the glass. 
What the effect of a pressure of 400 fathoms or more will 
have on the glass globe above mentioned. Captain Dixey has 
engaged to ascertain for me on his return to America, u op¬ 
portunity shall offer., 


IX. Notices respecting New Books, 


A Geological Mmoir on a Part of Western Sussex; with some Ob¬ 
servations upon Chalk-Basins^ the Weald-Denudation^ and Out- 
liers'by-protrusion. JSy P. 1. Martin. London, 1828; 4to; 
pp. 100, and Synoptical Table; coloured Plates iii, and a Geo¬ 
logical Map. 


the occasion of reviewing Mr.Mantelfs admirable Illustra- 
tions of the Geology of Sussex," in the Philosophical Maga¬ 
zine for December last, we expressed a hope that the example of 

that 
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that gentleman, in carefully and minutely examining the strata and 
organic regains occurring in his own vicinity in Sussex, would be 
extensively and zealously followed, and that every important assem¬ 
blage of strata in our island, might have its respective local inquirer. 
Since the publication of that review, the same means of augment¬ 
ing our knowledge of the mineral structure of our country, and of 
promoting the advancement of geology in general, have been ur¬ 
gently recommended from the Chair of the Geological Society; in 
an Anniversary Address, as replete with comprehensive and correct 
ideas on the present state and requirements of the science, as it is 
with attempered views of geological theory, and the good-feeling 
to which the social pursuit of useful knowle ^ge can never fail to 
give rise*. But we did not expect so soon t./ have the pleasure of 
directing our readers' attention to another highly interesting work 
of local geology, from which it appears, that, in one instance at least, 
our hopes of the benefits that might accrue from the plan of in¬ 
quiry we ventured to suggest, have been fully justified. We ob¬ 
served, on the occasion alluded-to, that the “local inquirer,” “bring¬ 
ing the general ascertained facts of the science to bear upon the 
peculiar phenomena of his own district, might obtain results reci- 

E rocally illustrating those general facts, with the same success that 
as attended the active labours of Mr. Mantell.” Now this has 
been precisely the case with the researches of Mr. Martin, detailed 
in the work before us. For, having applied his general knowledge 
of the structure of the earth to the particular examination of a por¬ 
tion of the “ Weald-denudation,” he has become acquainted with 
facts, to a certain extent peculiarly observable in this district, which 
have led him to a theory —not, be it observed, an hypothesis ,—of 
derangement and denudation, and of the origin of Chalk-basins, 
which will probably contribute materially to alter the views hitherto 
prevalent among geologists, of the history of the superior and 
supermedial strata in general. ' Nor is this result the less va¬ 
luable, because ideas of a similar theory had been previously pro¬ 
mulgated, without the author’s knowledge, by two such accurate 
observers as Mr. Poulett Scrope and Professor Buckland. And 
there is yet another point of view in which the present Memoir be¬ 
comes interesting; for since the research which led to its composi¬ 
tion was made- many months before either the delivery of Dr. Fit- 
ton’s address to the Geological Society referred to above, or the 
publication of our own review of Mr. Mantell's “ Illustrations,” we 
may regard it as a proof that the importance of specific local in¬ 
vestigations has already been appreciated and acted upon by geo¬ 
logists ; and that we may confidently expect, at no distant period, 
memoirs of equal utility on other districts and formations. 

Mr. Martin, willing, we apprehend, to enlist all classes of intel¬ 
lectual inquirers into the service of geology, prefaces his Memoir 
with an “ Advertisement to the general reader.” In this he bri^y 
describes the Weald-denudation, illustrating his account by a profile 
of that remarkable tract, and also adverts' to tt}e’ interest wifthe 

* See Phil. Mag. and Annals, N. S. vol. iii. p. 299. 
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stupejqjlPUS q^nvulisicins which must have been concerned iurprodu- 
cing the phfenomeuai^ exhibits; quoting in conclusion the subjoined 
appo^te observations by the Father of inductive science: Men 
use commonly to take a prospect of nature, as from a high turret; 
and to view her afar off; and are too much fallen up with <generali« 
ties* * Whereas, if they would resolve to descend and approach 
nearer to particulars, and more exactly and considerately look into 
things themselves, there might be made a more true and profitable 
discovery and comprehension." 

The Advertisement is succeeded by fourteen pages of Introduc* 
tory Remarks.". It is here stated that the substance of the follow¬ 
ing Memoir was read before the Geological Society in March 1827; 
(See Proceedings of the Geological Society, No. 2; or Phil. Mag. 
N. S. vqI. i. p. 388.) and that it then attracted some attention, 
among other causes, from its bringing again into discussion the ar- 
raugement and nomenclature of the beds immediately below the 
cl^Tk. This subject is succinctly discussed in these Remarks, and, 
as it appears to us, in a luminous and satisfactory manner; the 
** upper shale *' of the ** Survey of the Yorkshire Coast" being re¬ 
garded as identical with gault; and the whole suite of sands and 
clays between the chalk and the Weald-sands, &c. grouped to- 
ge^er,in accordance with the observations of Messrs. Sedgwick and 
De la Beche,, under the appellation of glauconite. For the upper 
member of this series, embracing every bed between the chalk 
and the gault, the name of mam is substituted, in place of the 
terms Jtrestone and upper green-sandf successively employed by 
Dr. Fi(ton, and malm-rock^ adopted by Mr. Murchison*. 

The weald-clay and the iron- or Hastings-sand are regarded as 
deposits of common character and single origin,—as constituting one 
formation; and since Hastings-sand or iron-smid would be as little 
desigoative of the whole thing signified as Weald-clay, and to avoid 
the inconvenience of the periphrasis of Weald-sandS and-clays, Mr. 
Martin proposes, as any compound from W^eald must have a Saxon 
termination, to call the whole formation the Wealden. In the choice 

of 

* We are not aware that either of the designations here proposed can be 
objected to; but at the same time we are unwilling to relinquish the term 
firestone; for, although it be very true, as Mr. Martin observes, that **any 
stone of a particular combination of lime, ar^l, and silex, may be a firestone," 
((. e. a stone that will sustain a high temperature without alteration, and may 
thence be applied to such purposes in the arts as require a stone of this 
quality,) yet the term having been exclusively applied by English geo- 
locals to a species of stone occurring in the upper member of the glauco¬ 
nitic scries, and derivatively to this subordinate formation itself, whatever its 
mineral nature, is not liable to misconstruction; and some-circumstances in 
its history which Mr. M. has not allud^-to, render us very desirous that its 
use should be retained by geologists. The beds of this substance in the 
nrighlxiiirhood ofGodstone, in Sqrrey, and other IocaHtiai,wereexteD8iveiy 
quarried Iqf tmr ancestors, foir ^e ^^r^tion of many of their ecclesiasticu 
and oUier edifices, as well ds the purposes of sculpture; examples of 
which may be seen in parts of Westminster Abbey, in the repaired south¬ 
east angle of the keep of Rochester Castle, &c.; and thence die name, at 
* applied 
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of Uiis api^lttioD, he otwerves, he hto b6en guided by a wish to 
do as little .violence as ptossiblO to inveterate habit, as well as 
to adhere to the useful practice of deriving it from the locality in 
which the type is best eitenipHfied;” 

The IntroTOCtion conduces frith softie reiharks on the nature 
and difficulties of the riraearch which led to the composition of the 
Memoir, and on the theory of the Weald which that research in* 
duced the author to form. It is here stated that down to the time 
of the memoir’s being read before the Geological Society, ** the 
writer was entirely unacquainted with the existence of any attempt 
to explain die act of denudation by any other agency than that of 
watery flood.” His own speculations upon the structure of the 
country had produced a conviction of some other agency be¬ 
sides tW of water having been called into action, and that that 
agency had at the same moment of convulsion formed what are 
called the Chalk-basins of London and Hampshire, and in that act 
broken up what is now the cavity of the Weald.” By an extension 
of his reading, however, he has round that Mr. Scrope, in his work 
on Volcanoes, published in 1825, promulgated a sketch of this theory 
of the Weald; and that, at about the same time. Prof. Buckland, in 
a paper read before the Geological Society in 1825, and published 
in the following year, gave a conjectural explanation of the same 
kind. If by these circumstances, Mr. Martin observes, ** he has 
been deprived of the satisfaction of believing himself the first to 
promulgate this discovery, he has the pleasure of finding his opi¬ 
nions backed by high authority; and is emboldened to carry on the 
research to a satisfactory exposition of many of the facts which 
bear upon this theoiy, and are strong presumption, if they do not 
amount to a perfect proof, of its truth.”. 

The Introduction is succeeded by the ** District Survey,” illus¬ 
trated by a map extracted from the Ordnance Survey, coloured 
geologically, and comprising that part of Sussex which extends \ 
from the Adur, between Steyning and West Grinstead, On the east f 
and the little stream (called for convenience the Lod,) whibh runs 
into the Rother by Lodsworth and Half-way-bridge, between the 
chalk-downs at Graflham and the foot of Blackdown, on the west. 
The chalk, malm, gait, Shanklin-sands, wealden, diluvium and al-^ 
luvium of this district, are successively described, more or less nt 
length, according to the novelty of the information to be imparted i 
but in all cases the descriptions are illustrated by tables of the 

applied to thit ttone, has become familiar to antiquarian and topographical 
writers on the South of England in general, and also to architects. Thus 
this stone is emphatically denominated Firestone” by Sir Christopher 
Wren, as may be seen in the * Paremalia* We allude to these drcum- 
stances the more readily, as we perceive, from various remarks in his Me¬ 
moir, that Mr. Martin is fully aware of ^e importance to the increase and 
unity of knowledge, of preserving in scientific disquisitions those popidar 
^pellatio'ns which have been from time immemorial bestowed on the eb- 
jMts of research; and of adopring in science die few den^ 

minationsofthearts. ' . , 
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i^iner^l and organic contents of each formation respectively. The 
two^groups of the Shanklin-sands are described in a very discrimina¬ 
tive and particular manner; and an extract of a letter from Dr. 
Fitton is annexed, stating his confirmed opinion that the tract of 
country .in Sussex, consisting of these sands, is gedlogically identical 
wjdi that of the vicinity of Folkstone in Kent. 

The “ Wealden” includes “ the Weald-clay, Hastings-sand, iron- 
sand, and Tilgate-beds of various geological writers.” 

In this section of the work, after describing the transition from 
the green-sand to the weald-clay, and stating that the escarpment 
of the former is every where prolonged by a considerable slope of 
the adjacent clay, Mr. Martin describes the beds assimilating to the 
Hastings-sanch which he has discovered in the Weald, in the fol¬ 
lowing terms: 

Besides this slope, there is from the bottom of the green-sand a 
breadth of from a quarter to half a mile of clay, giving together an 
average depth, perhaps of 150 or 200 feet. At a moderate depth 
from the surface, this clay is generally blue, running into layers of 
hard blue shale, often impressed with theCypris faba; and contain¬ 
ing nodular concretions in concentric layers of ferruginous clay, 
sometimes containing calcareous matter. These argillo-calcareous 
Septaria are sometimes coated with a ferruginous concrete, con¬ 
taining casts of shells of the genera Cyclas, Cyrena, and Paludina, 
with the Cypris faba. At the top of this stratum, also, at its junc¬ 
tion with the green-sand, in one locality, the author has discovered 
large bones of vertebrated animals* inclosed in a ferruginous con¬ 
crete of sand and clay, but too imperfect to be appropriated. 

** At the bottom of this first layer of the weald-clay, appears the 
first bed of sand, of which the thickness is uncertain. Sections have 
been made in it to the depth of twenty or thirty feet, and it is pro¬ 
bably as much more. It is a brownish-yellow micaceous sand, 
abounding in white argillaceous veins, and with a coarse iron-rag f, 
sometimes containing casts of Cyclades, the teeth and scales of 
fishes, and vegetable impressions j:, and in eveiy respect assimila¬ 
ting to what has been hitherto considered the true Hastings-sand. 
The course of this bed of sand has been particularly attended to, 
and it has been traced through all the line of country here attempted 
to be described. From Mulsey (in the line of section of the Arun¬ 
del and Bognor road), tracing it westward, it may be found at 

• * At Henfield between the village and the turnpike-gate, on the Hors¬ 
ham road, associated with Vivipara.” 

f “ The sand is sometimes sufficiently indurated to form a building stone. 
And the iron-rag frequently becomes a conglomerate of sand and clay, with 
an^lar, and sometimes slightly rolled fragments of chert and sandstone. 
It has been extensively quarried in this part of the countiv, anciently, for 
smelting.” 

” A specimen of Endogenites erosa from this course of sand, was found 
near Mulsey, and is now m the possession of Mr. Sowerby. It measures 
^ut ten inches in len^, and six in circumference, and has lost a few 
inches at its apex. At the base, it is broader than that figured in Mantell’s 
Tilgate Forest. The petrifying matter is silex.” 

. Bignor 
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Bignor-farm, under Bedham Hill, Buckfold, Parkhurst, Lickfold, 
and within half a mile of Blackdown, near Lurgershall, where there' 
is a fine bank of it exposed at Nor^liurst«farm. Eastward it runs 
by Willets and Spear Hill, and crosses the Worthing road, at Win- 
caves ; from whence its course is a good deal disturbed by the 
disruption of the Vale of Greenhurst; but it is found at Jessups, and 
again a little north of Henfield*.” 

The first course of the well-known concrete of fossil shells of He¬ 
lix or Vivipara, called Sussex marble, is followed by another suc¬ 
cession of clays, of much less depth than either of the former; and to 
this follows a second bed of sand more micaceous and of a deeper 
brown, with less admixture of clay, and carrying Horsham grit. 
Next succeeds the thickest and finest bed of Sussex marble: there 
are then beds of blue and red clay, and a third course of fawn- 
coloured micaceous sand. 

Immediately below this course of sand, a thick bed of red clay 
succeeds, and then the calcareous grit, sand-stone, and clays of 
whet has generally been coni^idered the ‘ forest range’ of the weald. 

“ By this sketch of the contents of this part of the weald, it will 
be seen that there are two distinct beds of sand above the Sussex 
marble, the highest of which has all the character of the * Hastings- 
sand,’ and the second carries Horsham grit. 

** There is therefore no line of demarcation to distinguish the 
weald from the Hastings-sands and -clays, except a slight elevation 
of the line of country, a more stony structure, and greater sterility.” 

To the “ District Survey” succeeds the “ Theory of Derangement 
and Denudation,” which is certainly the most important part of the 
work. But we find it difficult to convey an adequate idea of this 
theory by extracts. Those which we subjoin, however, will impart 
some idea of it. 

After stating that the Weald-denudation is understood to be 
bounded on each side by what are called the chalk-basins of Lon¬ 
don and Hampshire, the author observes, that, although the con¬ 
tents of these basins have been carefully examined and described, 
no satisfactory explanation of the mechanism or mode of formation 
of the basins themselves has yet been given.—He then proceeds to 
give his own theory, and partly in the following manner: 

<< The strata which compose these basins, then, previously in a hoti- 
zonted position, siyffered disruption; and in the act basining {whether 
by the devotion of the sides, or the subsidence of the central parts, is 
not now material), all their parts were deeply and extensively fissured, 
in an order correspondent with that act; — producing, with the help cf 
diluvian action, a system oflongUudinal and transverse valleys answer* 
ing to the double inclination {the dip and lateral bearings, or obliquity 
of the plane) of their Jractured masses, and a consequent removal y 
the broken materials brought wUhin the range of the denuding force, 

** The effect of raising from the horizontal position, or in any other 

* “ The irregularity of the denudation between Warminghurst and Hen- 
field, seems to have left outliers of this sand, as well as of the iippef bed of 
weald^lay, out, of the usual course in that line of country,” 

G2 


way 
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vfty Btretchin^y a ponderous and fra^gib^e bod^i bi. to produce 
* • oiTWon of Its parts (n such order aijd direction as its varying 
atreogtb and tenacity dictates; the fractured parts taking their 
placep, BOcording to their magnitude or gravity, or the disposition 
of those which support them. This irregular fracture, alternate ele¬ 
vation and subsidence, and settling of parts thus disturbed, are well 
exemplified in the familiar operation of the heaving of the spade in 
digging. If the earth be tenacious and the action steady, it tears 
with such a divergence of the principal rents as will be here de¬ 
scribed ; and the more friable parts are seen dropping in in such 
a way, and in such proportion, as the moving power dictates, and 
their structure allows. If another illustration were necessary, it 
might be found in what we observe in the elevation apd cracking of 
the fiour which covers the fermenting nucleus in a baker's trough. 

Where opportunities occur for tracing these ^pearances in the 
weald, they are found to be in perfect accordance with this theory.. 
These opportunities present themselves frequently in the clay 
districts; but they are more distinctly traceable in the stony, in the 
dip and variable lateral bearings of the several masses. It may 
be safely said, that undulation, at the time of deposit, had very lit¬ 
tle share in these phsenomena, or in the construction of the hills 
and valleys of these districts. Every variation in dip or lateral 
bearing has its commencement in a fracture, or if the displacement 
be moderate, such a contortion as would be produced by the gra¬ 
vitation of bodies like these, moving under great superincumbent 
and lateral pressure. 

“ The general dip of the chalk-hills is southward, but the lateral 
bearings of the several masses are variable*, and the inclination 
also di&rent in different localities. Next tp these succeed the more 
broken strata of the green-sand; and lastly, the smaller lacerations 
of the wealden formation, the widely spreading transverse fissures 
of which concur to produce the effect of longitudinal ones over all 
the convexity of the * forest ridge.’ But it is not to be under¬ 
stood, that there is any difference in the general dispositioq of all 
these parts. The convexity extends from the bottom of the Eng¬ 
lish Channel to the bottom of what is called the London basin. 
This convexity may be lixened to a dome, and the loss of a part of 
the crown of the dome is the weald vacuity. In other word^ the 
commencement of each basin is in the anticlinal line of the weald 
valley.. From this point, all the strata begin to slope. Both basina» 
therefore, may be said to be entire in a part of the wealden, al¬ 
though they have lost a part pf their rims in the chalk and the 
glauconite. 


* ” In ordinaiy geological language, there is not sufficient precision used 
in these tenns; and lateral bearings are confounded with the dip, which 
should expmss the backward and downward inclination only. Thus, of the 
strata in question, sometimes we are told that they dip d.E., sometimes 
6.W. The fact is, that they all dip to the south, genemly speaking, but 
the obliquity of the plane, or lateral bearir^ of the different masses, is some¬ 
times east and sometimes west.” 

“The 
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“ The principal transversefissuresy some of which were destmed to 
become river-channelgyliave a remarkal)le correspoodenoe on each 
side of the valley, particularly in the chalk, and in several instances 
are directly opposed to each other; which could not have happened 
without a simultaneous action and commpn consent and continuity 
of parts. The direction of a rent would be ruled by the density and 
tenacity of the different parts of the stratum; occasionally deviating 
from the straight line, it might be lost m one part, and taken up 
and carried on by another, giving less resistance. The coincidence 
is therefore the more remarkable, and proves not only the continuity 
of the chalk strata at the moment of convulsion, but also their uni< 
form density and strength. Of the valleys thus opposed to each 
other by the continuity of the greater transverse fissures, the most 
remarkable are,—the defiles of the Arun in the South, and the Wey 
in the North Downs; the vale of Leatherhead, or the Mole, and 
that of Findon, or the Worthing road; of the Adur and Smitham. 
bottom, or the pass of Merstham and Croydpn. The Ouse is also 
opposed to the Darent, and the Cuckmere to the Medway. 

“ But it must not be supposed that this simple transverse fissure is 
the only appearance of displacement exhibited by the chalk strata. 
They have suffered in common w’ith the other, rocky strata, that 
adjustment of parts which might be expected, from the nature of the 
material on which they rest. If the fissile character of the stony 
strata determine their division in straight and broad lines, it would 
also be the character of the wealden formation to be torn and con. 
torted in a manner widely different. For a stratum of clay of great 
thickness, carrying stone barely sufficient to give it stability, would 
tear rather than split in the act of displacement; and such a diver, 
gence of the fissures as might be expected in so tenacious a mass, 
can be readily traced in every part of the weald surface. This di¬ 
vergence and laceration has therefore modified the disposition of 
the stony strata still superincumbent upon the day; and the subsi- 
dence, elevation, and contortion consequent thereon, are eveiy- 
where visible in the dip and variable bearings of all their masses. 
In appreciating the evidence of these acts of laceration and fracture, 
it must not be forgotten also, that strata of various structure far 
below these under review, have suffered the same disruption; and 
by the. variable nature of their fracturings have operated to modify, 
and in some cases to obscure, a great part of the direct testimony 
of the order here described. The pressure of superincumbent strata 
of unknown thickness and kind must also be taken into account; 
and it will not be thought wonderful that, diluvian actiop and the 
operation of more modern causes apart, there should be so little 
direct evidence of fissure upon the surface. 

“The divergence or distribution of the transverse fissures is to be 
traced in the upper ston^ strata, as well as in the minuter divisions 
of the day districts. It a fissure of this sort be followed from its 
termination in any of the hilly counties, it will be found to present, 
first a little coomb, into which the stone indines on both sides, and 
at first carrying no water. B^-and-bye springs burst forth, (the 

natural 
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natural consequence of this convergence of layers of stonej and 
it becomes*8 valley with a rivulet; both the valley and the rivulet 
enlarge by the accession of other coombs and rivulets, the effects of 
the branches of one greater river fissure; and the eye of the observer 
inav,from any considerable eminence, embrace the courses of these 
valleys, as they converge towards some of the river outlets*.” 

The theory is satisfactorily illustrated from the phaenomena ob¬ 
servable in the valley of the river Arun, and in the vale of Green- 
hurst. A few pages of concluding observations present some acute 
criticism on the reasoning of the French naturalists on the sera of 
the formation of chalk-basins, &c.: and here occurs a remark on the 
geological site of the Thames Tunnel, which, as this analysis has oc¬ 
cupied more space than was originally intended, we shall offer a 
reply to in our next Number. 

The last section of the memoir, “ On Outliers-by*protrusion,” we 
give entire; and also, as a summary of the facts relating to the geo¬ 
logical structure of the weald, we copy Mr. Martin’s Synoptical 
Table.—Our opinion of the merits of the work is sufficiently evinced 
by our remarks in the commencement of this article, and the full 
account we have given of its contents, without the necessity of ex¬ 
patiating further on the subject. 

“ On Outliers by Protrusion .—In reviewing the outskirts of the 
district made the object of the ‘Survey’ of the foregoing Essay, 
the writer’s notice was drawn to a remarkable chalk-eminence 
upon the coast, between Worthing and Little Hampton, called 
Uigh-Doton. 

“ High-Down stands considerably in advance of the general line 
of chalk-hills, and is insulatqd by a breadth, between them, of two 
miles of plastic clay, covered by the woods of Patching, Clapham, 
and Castle-Goring. It has, therefore, the character of an outlier; 
and upon a closer inspection, was found to present an escarpment 
to the sea, from which it is about two miles distant, and to have a 
northerly dip,—in opposition to the general inclination of the South 
Downs. The observation of this phsenomenon immediately sug- 

f ested the thought, that the well-known outlier of Ports-Doimi in 
Hampshire, would be found to be in the same predicament. And 
as there is nothing to be observed of High-Down, which will not 
apply to the larger outlier above-mentioned, a description of the 
latter will suffice f. 

“ Ports-Down is a long narrow ridge of chalk, running east and 
west, which, rising three or four hundred feet above the level of the 
sea, overlooks the Island of Portsea, and the several islets and in- 

* “ It will not be supposed that the author means that this should apply 
to the courses of all rivers, and in all their parts. He is now talking of the 
Arun and the Adur, and not of the greater rivers of the globe. But the 
principle is capable of extension to the tributary streams of these also; and 
all perennial nvers must have their sources in disruption,—for disruption 
and displacement are the essence of springs ancl fountains,” 
t “ The reader may take the Ordnance Survey, or any other good map 
which marks the high grounds, for a guide.” 


lets 
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lets of its celebrated harbour. To these, and to the south, it pre¬ 
sents an abrupt escarpment; on the other side, it slopes rapidly 
northward, and is quickly lost, under the plastic clay and sands of 
the ‘ Forest of Bere;’ of which there is about five or six miles, be¬ 
tween it and the main body of the chalk of the South Downs, with 
which it forms a trough or basin. In advance, and at more than 
double the distance, are the chalk-hills of the Isle of Wight. It 
therefore distinctly belongs to, and is an emanation from, the north 
side of the Hampshire basin. 

« At the eastern extremity, the chalk rises out of the plastic clay 
at Bedharapton, and, taking a direct course westerly, gradually at¬ 
tains its greatest elevation between Cosham and Portchester; it 
then gradually declines, and, after a course of about seven miles, 
sinks again under the plastic clay, at Fareham. Plere it ceases to 
be an outlier, but the line of elevation can be traced further west¬ 
ward, and the chalk is sometimes quarried through the overlying 
strata, beyond Fareham, and comes to the surface again, at Titch- 
field and Funtley; beyond which, this research has not been car¬ 
ried. 

“ At the eastern extremity of die ridge, where it emerges, at Bed- 
hampton, it dips gently northward, with a lateral bearing to the 
east. In the centre the inclination is much greater. There is no 
good section where it appears to be the greatest, but where the 
hill is intersected by the Portsmouth road, it amounts to twenty- 
five or thirty degrees, and at the highest, is perhaps nearly forty. 
Westward from thence, it is again diminished, and in the chalk-pits 
near Fareham, is found not only to have lost all its northward dip, 
but also to have returned to the general southward declination of 
the Hampshire Downs, dipping five degrees in that direction, with 
a lateral bearing ueestward. In inclhiation, therefore, it traverses 
an arc of forty-five degrees, in the space of about four miles. To 
answer to this contortion, a course of fissures may be traced, and 
these are particularly well displayed in the chalk-pit, close to Fare¬ 
ham, where, as the outlier sinks under the plastic clay, they have 
not been exposed to obliteration by denuding causes. Through a 
gap begun by some of these fissures, or a larger disruption of the 
whole mass, the rivulet passes, which takes its course transversely 
to the chalk, into the Fareham inlet; for west of it, the general 
bearing of the ground, by Upland-House, and on towards Funtley, 
is indicative of a resumption of the northerly dip. 

A moment’s consideration will show, that such an outlier as this 
is very differently circumstanced from the more common one, or 
that which is entirely detached from the main body; separated by 
the removal of the intervening parts, and therefore properly the 
outlier of ero^on, Tliis, although it is an outlier in reference to the 
■ surrounding parts upon the surface, is still connected with, or in¬ 
cumbent upon, or in juxtaposition with, the kindred stratum below; 
and may therefore be called an outlier-by-protrusion. 

{Condm^d on p, 50.] 
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** Hie relations of the two specimeng of Fortg-Down ai^ High- 
Down are exceedingly simple, and their history extremely;|irell dis¬ 
played. The opposing dip, contortion, and form of both eminences, 
are satisfactory proof of their, protrusion from the parent stratum 
below;—whether efiected by a separate and distinct propelling im¬ 
pulse, or simply bp arrest, bp the interposition of some opposing sub- 
stance^ duringthe subsidence of the main bodp^ it is not now material 
to inquire. The mass thus detached and elevated, a part of which 
forms Ports-Down, must have been covered, as some portion of it 
still is, by the overlying strata, and is an outlier only where its 
highest parts have been exposed to the denuding forces. 

“ No line of country exists, indicative of any connexion between 
Ports-Down and High-Down, which arc twenty-four miles asunder. 

It belongs to the general history of chalk-basins, and would 
pass the limits prescribed to this research, to endeavour to show 
which of the actions above referred to, have produced these out¬ 
liers. Either way, they tend powerfully to illustrate the theoreti¬ 
cal parts of the foregoing Essay, and to prove the disruption and 
displacement of the chalk,—the act of basining,—posterior to the 
deposit of the higher strata. 

“ The Isle of Thanet is probably an outlier of this description, and 
the writer is informed that Windsor stands upon chalk, which must 
therefore be also an outlier-by-protrusion, and perhaps so also the 
chalk islands in the Paris basin. 

It will be easily seen, that it is not necessary that such outliers 
should have a dip and an inclination opposite to the main body. 
In the elevation of the former, or the subsidence of the latter, they 
may both preserve the same parallelism, or nearly similar relations 
to the horizontal line. It is. enough, if it be proved, that they are 
out of the direct line with each other below; and that the detached 
portions have been exposed to the flood of denudation upon the 
surface, and are outliers where they have been elevated within the 
range of the'denuding force.” [ ^0 


Elements of Chemistry. By Aaduew Fyfe, M D. F.R.S.E. &c. 1827. 

In the Philosophical Magazine for November last we offered some 
observations on Dr. Fyfe’s ^^.Manual of Chemistry,!’ without any an¬ 
ticipation that it would so soon fall to our lot to notice two octavo 
volumes on the same subject by the same author. We presume that 
the success which has attended Dr. Fyfe’s first work, has stimulated 
him to fresh exertion; and we have with no slight attention examined 
nearly the whole of the work now under consideration, in the hope 
of being able to give a more favourable opinion of it, than that to 
which we conceived the Manual was entitled. 

We shall not occupy either our own time or that of the reader with 
a minute examination of the arrangement adopted in the present 
work: it is materially altered from that of the Manual; and we do not 
perceive that the change is accompanied with the improvement, for 
which there was so ample room. The Elements commence with the 
subject of Heat, while in the Manual, and in our opinion with better 

judgement. 
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judgement, Attraction was first treated of. Dr. Fyfe prefers the term 
caknic to that of heat^ observing that “ by heat we are to understand 
the sensation produced by a warm body j by caloric, the active cause 
of this sensation.” Having made this distinction between cause and 
effect, our author proceeds to state, that “ different bodies have dif¬ 
ferent quantities [of caloric], and on this depends their temperature.’ 
This is an error of very considerable importance j and if one mistake 
could be compensated for by another. Dr. F. has done all that can be 
required of him, by asserting that " our sensations give us no indica¬ 
tion whatever” of temperature ; ergo, our sensations indicate no dif. 
ference between a cold bath and a warm one. 

When treating of Pyrometers, Dr. F. has given a description of 
Wedgwood’s instrument, and on many occasions he refers to it as a 
standard for determining the fusing-point of bodies; and yet he ad¬ 
mits the fact, ascertained we believe by Sir James Hall, that this py¬ 
rometer is liable to one great objection, viz. that if the clay be ex¬ 
posed to a moderate heat for a long time, it will contract nearly as 
much as if heated intensely." Being aware of this circumstance, all 
notice of the instrument ought surely to have been omitted, for it is 
worse than useless to quote that as authority which we do not believe 
to be true. 

Under the head of Cohesive Attraction, some attention is naturally 
bestowed by our author upon the subject of Crystallization. But the 
little which he has said respecting it is so inaccurate and incomplete, 
that it would have been better altogether omitted. No mention 
whatever is made of a goniometer of any sort; and in treating of 
Salts in the various parts of the work, their crystalline forms are very 
erroneously described. Thus with respect to carbonate of soda, it is 
stated that it cry.stallizes in octohedron.s*compused of two four-sided 
pyramids joined by their bases j and Alum is correctly described as 
possessing the octohedral form. We may therefore conclude that in 
Dr. Fyfe’s opinion there is no difference between the crystals of these 
very different salts. The fact however is, that, although the apparent 
form of carbonate of soda is an octohedron, yet it has a rhombic base 
and it is elongated, whereas the octohedron of alum is a regular one. 
We have said the apparent form is that of an octohedron, but this is 
not the real form of the crystal; Mr. Brooke has shown that it is an 
oblique rhombic prism. Various other salts are very incorrectly de¬ 
scribed, but we have not room for further observations on this suoject. 

We are told by Dr. Fyfe, when treating of Acidifying and Alksdify- 
ing prMdples, that the merit of the discovery of oxygen is due to 
Priestl^ Lavoisier, and Scheele, the priority of it, only, ^ing assigned 
to Priestley. It is however quite clear from Dr. Priestley's statement, 
(Doctrine of Phlogiston Established, p. 88. 1800.) that Lavoisier 
knew nothing whatever of the existence of oxygen, until Dr. Priestley 
mentioned it to him during a visit to Paris. On this subject there is 
also another error, which we should not have expected in the work of 
a medico-chemical writer. Dr. Fyfe says that Dr. Priestley procured 
oxygen.gas from red precipitate, whereas he particularly mentions 
that be obtained it by employing merc«nu£ calcinatus per se: this cir¬ 
cumstance 
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eumstaiice he on one occasion eipeciaity notices, observing that no 
ititric acid had been used in preparing k, and Consequentiy. that the 
oxygen could not be derived from the ^oomposhion of nitric acid, a 
portion of which is well known sometimes to remain in red precipi¬ 
tate.- •> 

No directions are given for preparing oxygen gus in the section 
which treats of its properties. We are merely told that recourse is to 
be had to the decomposition of its compounds when we wish to pre¬ 
pare itand in defiance of all propriety, and neglect of all conveni¬ 
ence, we are directed to see Manganese, Red Oxide of Lead, Red 
Oxide of Mercury, and Chlorate of Potassa,—all of which are treated 
of m the second volume, while the properties of oxygen are described 
in the first 

With respect to Hydrogen Gas no advice is given to the young ex- , 
perimenter to allow it to escape for a short time previously to inflam¬ 
ing it, or to cover the vessel from which the gas is evolving, in order 
to prevent the ill effects which might arise from an explosion; and 
as to the means by which hydrogen ga.s is obtained, the omissions 
are, if po.ssible, more glaring than those noticed as to the prepara¬ 
tion of oxygen gas^ Not only are there no directions given for this 
purpose, but we are not even told that they are to be found in a sub¬ 
sequent part of the work. In one experiment with this gas menUon 
is indeed made of a mixture which will furnish hydrogen j” but as to 
its composition, no more is said than if it were a profound secret and 
so intended to remain. It is indeed true that some hints are given 
as to the preparation of hydrogen gas when Water is treated of, but 
they are by no means so ample as they ought to have been. 

In the observations prefixed to the section on Acids, Dr. F. remarks, 
** though Davy considered chlorine and iodine ns acidifying principles, 
yet others mmntained that hydrogen is the principle of acidity in tiiose 
[acids] not containing oxygen. From the arrangement 1 have adopted, 
it will be perceived, that if we are really to attach a principle of aci¬ 
dity to certain bodies, it should be gpvcn to hydrogen, because we find 
that sulphur, chlorine and iodine, unite with oxygen, and form one 
set of acids, and with hydrogen to generate another." Now without 
pretending to feel the force of this reasoning, which we do not under¬ 
stand, there are sufficient facts stated in the quotation to induce lus 
to conclude that no acidifying principle whatever exists, especially 
since oxygen and hydrogen bo^ enter into the composition ofsever^ 
alkdies. Indeed, to admit of the existence either ot#n acidifying or 
an alkalifying principle, is in our estimation no moro'reqlllM than 
to allow of a principle of form or of colour. • ■ 

We have' neither time nor inclination to present the reader with all 
the observations which have occurred to us while perusing the section 
on die Metals. There are, however, some statements respecting a few 
of them which call for remark, and more especially as to iron and its 
compemnds. Rust of iibn is stated by Dr. Fyfe to.be a carbonate: 
but this is not Ihe case j for no solid compound of carbonic add and 
peroxide of iron can be formed, and yet similar assertions occur twice 
in subsequent parts of this section. "The only compounds of any 

interest 
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interest of iron xtnd ^e sim{jle aeidifiable bodies are those iwith car> 
bon, sulphur and cyanogen this last, however, we need hardly state, 
is a compound of two simple acidihable bodies. The protosulphuret 
of iron is rather a scarce substance ^ and yet Dr. F. states that it is 
employed in the preparation of the sulphate of iron by exposure to air 
and moisture -.—now it is the persulphuret, which is a very plentiful 
mineral, that is used for this purpose. 

• 'Respecting the liquor Jerri alkaUni of the London Pharmacopoeia 
Dr. Fyfe has committed several mistakes. In the-first place “ It is” 
net much usedsecondly, the solution of carbonate of potash must 
not be added to the solution of pernitrate of iron, but'the latter to the 
former. The following remarks show indeed that Dr. F. is equally 
ignorant of the nature of the process, and of the product obtmned by it. 
“In the first part of the process, a pernitrate of iron, but with a large 
excess of acid, is formed; and in the second, tliis excess is merely 
saturated by the alc^line solution, a part of the iron being precipitated 
in the state of a carbonate, but which is instantly dissolved by the 
nitric acid; so that the product is a mixture of nitrates of iron and of 
potass.” Now as the acid solution is added to the alkaline, one, in¬ 
stead of the reverse as here stated, the precipitate formed is not dis¬ 
solved by the nitric acid, but by the carbonate of potash; so that the 
product is not a mixture of nitrates of iron and potash, but a solution 
of carbonate of potash holding peroxide of iron in combination, and 
mixed with nitrate of potash. That the solution contains no nitrate 
of iron might almost have been learned from the name, absurd as it 
is, which the London College have given to this preparation. It is 
sufficiently ridiculous to speak of alkaline iron j but it would have been 
worse than this to have bestowed a name denoting alkalinity, where 
none was in existence. • 

The sulphas Jerri exsiceatus of the Edinburgh Pharmacopoeia is not 
deprived of the whole of the water of crystallization ; it retains one 
atom of water. According to Dr. Fyfe, colcothur is used “ for making 
razor-stropswe supposed they had been made of wood and leather, 
and merely covered with colcothar. When the carbonated alkalies 
are employed to decompose sulphate of iron, the protocarbonate is 
not converted into percarbonate by absorbing oxygen, no such com¬ 
pound exists;—it becomes a mixture of protocarbonate and peroxide 
of iron. “ Permuriate [of iron] with the maximum oxid ” cannot " be 
prepared by dissolving that oxide or the carbonate in the acid :”' it 
muBUil uxide," for the carbonate contains protoxide: by tihe 
bys^MeHli^te with the maximum oxide is so particularly mentioned, 
majnPrinquire whether there is any permuriate without it ? 'in* the 
London Pharmacopoeia it is not the red oxide of iron which is used for 
preparing the tmctma Jerri murialU;, but the Jerri subearbonas, which 
is a mixture of protocarbonate and peroxide; the Edinburgh process 
for the same preparation does not at first yield a protomtiriate, for the 
scales of iron employed are a mixture, perhaps a compound^ pro¬ 
toxide and peroxide of iron.—There are seveiid other stateiwents re¬ 
specting the compounds of iron which we are precluded from noticing 

merely 
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merely for want of room, for we have still a few observations to make 
with regard to some other metallic compounds. 

Copper, according to Dr. Fyfe, is not an abundant production, and yet 
the county of Cornwall alone produces nearly ten thousand tons annu-' 
ally. Sulphate of copper according to our author is always ’ ’ procured 
by exposing the natural ore containing sulphur and cop^r to the air. 
We venture to assert that this salt is never now so prepared, nor do we 
believe that it ever was. Is Dr. Fyfe aware of the fact, that with few 
exceptions, the ore of copper is a double sulphiiret of that metal and 
iron 1 And if a salt were formed from it by the action of air and mois¬ 
ture, it would undoubtedly be the double sulphate of copper and iron, 
which is a well known compound. 

Dr. Fyfe has, we think, entirely mistaken the nature of the jtulvis 
antimonialis. He says that “the oxide of antimony and phosphate of 
lime enter into union and form a triple phosphate of antimony and 
lime." Now it appears to us that there is not the slightest evidence 
of combination existing between the oxide and the phosphate; indeed 
of all substances in nature, phosphate oflime, from its extreme inertness, 
is one of the least likely to combine with a metallic oxide. Nor can we 
assent to the assertion that pulvis antimonialis is one of the best of 
the antimonial preparations : on the contrary, there is the strongest 
evidence to prove that it is generally inert and when it possesses 
power, it is impossible to determine the degree of its activity by any 
ordinary means. 

Dr. F^yfe is not more careful in representing the opinions of others 
than in detailing his own; thus he says, “ according to Phillips (Ann. 
of Phil. N. S. iv.),when properly manufactured it{pulvis antimonialis) 
should be composed of phosphate of lime and protoxide; whereas it 
frequently contains the peroxide, and therefore differing from James’s 
Powder, which from the analysis of Pearson and Phillips is com¬ 
posed of 

Phosphate oflime.43 

Protoxide of antimony.... 57. 

He has found, also, that instead of the oxi^e and the phosphate being 
in combination, they are frequently merely mixed, and must therefore 
be totally inert as a medicine." 

Now as we readily acqujj|t Dr. Fyfe of all intentional misrepresenta¬ 
tion, we have no alternative but to suppose that he never read the 
paper to which he above alludes, and from which be appears to quote. 
On referring to Dr. Pearson’s analysis, it will be obserjjjd thaLiiot a 
word is stated with respect to the state of the oxidizemnbc)j|^H|ui-' 
timony; and for a very sufficient reason—-nothing at that tinmjjPmre 
than thirty years since,) was known on the subject; and Phillips is 
so far from attributing the inertness of pulvis antimonialis to the ingre¬ 
dients being merely n?ixed and not combined, that he considers t^m 
always mixed and never combined; and he distinctly mentions that he 
found the antimony in James’s Powder to be peroxide, not protoxide 
as asserted by Dr. Fyfe. 

It is quite needless to add more instances of Dr. Fyfe’s want of 

precision 
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precision with regard to his statements. We may observe that the 
wood-cuts>which he has introduced “are few and far betweenbut 
their quality is such, that whether intended for use or ornament, we 
cannot lament their scarcity. 

Unless Dr. Pyfe writes for medical pupils only, he should be careful 
to avoid such terms as apa potasses and aqua ammonia, which com¬ 
mon readers might find it difficult to comprehend.—We cannot omit 
to notice the extreme facility with which Dr. Fyfe alters the names 
of the various authors whom he quotes:—thus we have Herschell 
for Herschel, Allan for Allen, Sommerville for Somerville, Philip for 
Phillips, Mayou for Mayow) Creighton for Crichton, Chevreuil for 
Chevreul, Liebeg and Leibeg for Liebig, Daniells for Danieli, Arrago 
for Arago, Dobereigner and Doboreigner for Ddbereiner, and many 
other similar mistakes. We observe also that Cryophorus is three 
times written Creophyrus. 

We mark these merely as indications of that want of care and 
correctness which pervades every part of the work j and all we can 
say in its favour, if indeed that be any thing, is to admit that it is not 
unworthy of the author of the Manual. 


X. Proceedings of Learned Societies. 

ROYAL SOCIETY. 

g_A COMMUNICATION was read to the Society, con- 

" ^ taining some “ Particulars of the Earthquake felt in 

the Netherlands, and in some of the Frontier Towns of France, on the 
23d of February last.” Extracted from a letter to Captain Sabine, 
from Professor Quetelet, Director of the Royal Observatory at Brus¬ 
sels. , 

The number of earthquakes which are on record as having been 
experienced in the Netherlands, for many centuries past, does not 
exceed six or eight; and none of them have been productive of dis¬ 
astrous effects. Within a space of ten years, during the last cen¬ 
tury, three only took place, one of which happened in 1755, imme¬ 
diately after the great earthquake at Lisbon; and the last was in 
1760. The one which has lately occurre^as particularly felt along 
the banks of the Meuse; and its great^ violence was felt in the 
towns of Li^ge, Tongres, Tirelemont, and Huy: many of the walls 
and buildin^of which suffered considerable injury; but, happily, no 
livei4||u% l^t. In the adjacent towns of Maestricht, Namur, Lou¬ 
vain,IRd Brussels, strong shocks were also experienced; but their 
violence diminished in proportion to the distance from the former, or 
princintd, seat of concussion. Tliey appear also to have been sen¬ 
sibly mlt at Bonn, Dusseldorf, and Dordrecht, on one side, and at 
Flushing, Middleburg, and Dunkirk, on the other; although they 
were not perceptible at many of the intermediate towns. Slight 
shocks were also experienced at several of the frimtier towns of 
France, as Avesnes, Commercy, and Longuyon; as also at tlie coal¬ 
mines n^r Li^, at the depth of from fi% to sixty toises; in which 

latter 
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latter case they were accompanied by a hollow sound, resembling 
that of a heavily laden waggon. Ibe direction in which the shocks 
were propagated appears to have been from east to west^ 

' For some time Wore the earthquake the weather had been fine 3 
but it became cloudy on the evening which, preceded it, and conti¬ 
nued so for several subsequent days. At Brussels the barometer had 
fidlen during the three preceding days from 29'<421 inches to 29*044 3 
on the night before the earthquake it had risen to 29*126 3 and a few 
moments after the event, it stood at 29'233. It continued after¬ 
wards to rise 3 and on the 27th it had reached 30*166. At .Lidge, 
however, the barometer remained very low after the earthquake. 

The shocks lasted about eight or ten seconds. 

There have been experienced, since the 23d of February, slighter 
shocks 3 and these also were preceded by a great depression of the 
barometer. 

** Another communication was also read, giving an Account of 
some Particulars concerning an Earthquake experienced at Bogota, 
and in the Cordillera between Bogota and Popayan, on the Ifith of 
November 1827, and'the following days." Contained in a letter 
from Colonel Patrick Campbell, Secretary of Legation, to James 
Bandinel, Esq. of the Foreign Office. Communicated by Captain 
Sabine. 

The earthquake is described by the narrator as occurring suddenly, 
at half-past six o’clock in the evening, whilst he was at dinner. It 
was announced by a loud rumbling noise 3 the whole house shook 
with violence 3 the decanters and glasses on the table being thrown 
down. The family ran for shelter under the door-way of the prin¬ 
cipal floor, which they had no sooner reached than they witnessed 
the fall of the towers of the cathedral opposite to them, with a dread- 
» ful crash. The whole tremor lasted about a minute. The first shock 
consisted of a long, undulating motion 3 the next was quick and vio¬ 
lent 3 and the party found it difficult to preserve their balance, and 
were affected as if from sea-sickness. The damage sustained by the 
town of Bogota is immense, and has been estimated at about two 
millions of dollars, independently of the destruction of the cathedral, 
which had been completed about nine years ago, and the building of 
which cost 800,000 dollq|||. The government palace, and almost all 
the public offices and bamreks, have either been rendered useless, or 
severely shattered. Of the churches, only those of the Capuchins, 
Carmelites, and the chapel of the convent de la Ensenanza," can 
be said to have escaped without injury. Few of the housea^bove 
one story high are habitable, and even many of the low hons^ have 
been thrown down. The whole of the upper part of die Barrio d^ 
Rosorio, consisting of buildings of this latter description, now pre¬ 
sents nothing but a heap of ruins. Many habitations which had with- 
stood’tliil first shocks, have given way under those which followed, 
although iticoroparably less violent. The injury to dwfeliings has 
been itmiirkably unequal in different parts of the town<—eome streets 
haying only partially suffered, while others are totatty destroyed. 
Amidst this widely spreading destruction, it is fortunate that the loss 



Bioyal Society, 57 

of lives has been very inconsiderable, being, in the city of Bogota, 
limited to only dve or six persons. 

It appears that the earthquake was not felt much to the north of 
Bogota; but to the south the devastation has been most extensive. 
Throughout the whole of the plain of Bogota, ^ far as the towns of 
PurificBcion and Neiva, there remains no church or public edifice of 
importance that has not been either overthrown or materially da¬ 
maged. In the towns of Purificacion and Ibogu^, the shock was so 
powerful as to throw down many houses constructed of cane, with 
thatched roofs, in Neiva, not only were all the public buildings de¬ 
stroyed by the earthquake, but torrents of rain conspired to increase 
the havoc. Even .straw-huts were levelled with the ground j and the 
roofs of some of them taking fire, added to the horror of the scene, 
and to the extent of the calamity. Great part of the plain of t<Ieiva 
was inundated: this was productive of considerable loss of lives, par¬ 
ticularly on the banks of the Magdalena, the current of which was at 
first considerably lessened; but a great flood succeeded, and swept 
down vast quantities of mud and other substances, emitting a strongly 
sulphureous vapour, and attended with a general destruction of the 
fish. 

These and other facts render it probable that some volcanic erup¬ 
tion «took place in Tolima, an old volcano of Tocaima, from the mouth 
of which it is reported, that, of late, dense columns of smoke have 
been seen to arise, and more remarkably so on the day of the earth¬ 
quake j as also from the ridge of mountains of Santa Anna in Mara- 
quita, and the Paramo of Ruiz, which is a part of the same Cordil¬ 
lera, and contiguous to that of Tolima. 

Popayan, which is 200 geographical miles S.S.W. of Bogota, has 
also suffered much from the same earthquake; many houses having 
fallen in consequence of the violent shocks that continued to succeed 
each other every six hours down to the evening of the 18th, which 
is the date of the latest intelligence from that place. The torrents 
of rain with which they were accompanied, have proved a great ag¬ 
gravation to the misery they have created. At Patea, still furfber to 
the S.S.W. the devastation has been still greater; some of the largest 
trees having been thrown down by the concussions. It is hence in¬ 
ferred, that eruptions have taken place at the same period in the vol¬ 
cano of Pasto; and the wide crevices which have appeared in the 
road of Guanacas, leave no doubt that the whole of the Cordillera has 
sustained a powerful shock. 

In the plains of Bogota considerable crevices have also opened, 
and the river Tunza *has already begun to flow through those which 
have appeared near Costa. In other parts of the Cordillera, al¬ 
though the earth has continued in motion for a quarter of an hour 
without intermission, the movement has been nearly insensib le, and 
observable raly by means of the compass or the pendulum. 

May 15 .Xa paper was read, entitled A. Comparison of the 
Changes of Magnetic Intensity in the Dipping and Horizontal Nee¬ 
dles throughout the day, at Truernberff Bay, in Spitzbergen.’*—^By 
Captain Henry Foster, R.N. F.R.S. ((P 

Vol. 4f. No. 19. c/wfy 1828. I The 
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The observations made by the author at Port Bowen, in 1825, on 
the diurnal changes of magnetic intensity taking place in the dipping 
and horizontal needles, appeared to indicate a rotatory motion of the 
polarizing axis of the earth, depending on the relative position of the 
sun, as the cause of these changes. % Captain Foster’s remaining 
at Spitsbergen during the late northern voyage of discovei^, a fa¬ 
vourable opportunity was afforded him of prosecuting this inquiry. 
Instead of making the observations with a single needle, variously 
suspended, as had been done at Port Bowen, two were employed ; 
the one adjusted as a dipping needle, and the other suspended hori¬ 
zontally. The relation between the simultaneous intei^itie-s of the 
two needles could thus be ascertained, and inferences deduced rela¬ 
tive to the question, whether a diurnal variation in the dip existed as 
one 0 ? the causes of the observed phaenomena; or whether, the dip 
remaining constant, they were occasioned by a change in the inten¬ 
sity. 

The dipping needle used, was one belonging to tlie Board of Lon¬ 
gitude, and made by Dollond :->both this and the horizontal needle 
were made in the form of parallelopipedons, each 6 inches long, 0*4 
broad, and 0*05 thick. The experiments were continued from the 
SOth of July to the 9th of August, and were so arranged, that in the 
course of two days an observation was made every hour in the four- 
and-twenty; that is, part of them in one day, and another part in 
the other day. 

The observations on the horizontal needle were made in the fol¬ 
lowing manner. After being freely suspended by a silk thread di¬ 
vested of torsion, the needle was turned somewhat more than 40° out 
of the magnetic meridian, and the oscillations counted only when the 
arc of vibration had decreased to 40°. The times of performing ten 
oscillations were then noted successively, until two hundred were 
completed; the terminal arc, and the temperature of the instrument, 
were also registered. The oscillations of the dipping needle w'ere 
taken as follows one hundred with the face of the instrument east, 
previous to those of the horizontal needle being observed; and an¬ 
other hundred after the latter, with the face west,—-a process which 
gives the mean time of observation nearly the same for both needles. 
Two tables are given: the first containing a register of the observa¬ 
tions ; and the second, the mean proportional intensities at every 
hoar, in each needle, deduced from the respective times of the per¬ 
formance of one hundred oscillations. From a comparison of the 
changes occurring in the two needles, it appears, that at the time 
when aq increase took (finc^ in the intensity of’the dipping needle, 
that of the horizonttfi needle underwent a corresponding diminution, 
and vice versd. On cbmparing these results with the hypothesis of 
a roji^on of the general polarizing axis of the earth about its mean 
pwml%as a centre, and emphmng for this investigatioB the forimlffi 
given by Mr. Barlow ih his Essay on’Magnetic Att^tions, it is 
found, that the radius Of this circle of rotation is iieifr neariy eight 
ininutes. The magnitude of dus vaduis, howevei'> will be ceosioerabty 
influenced by thelmn’s declitiikidn. 

" The 
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The change of intensity of the dipping needle, in as ftw as it is 
owing to a variation of the dipi would only be in the proportibn 0 / 
3726 to 3732 ; whereas, its actual amount is found to be one eighty* 
third part of the whole. Hiia, therefore, seems to imply changes in 
the general magnetic intenuty of the earth ; but the author, limiting 
his present inquiry to the variations in the dip, concludes that the 
times of the day when these changes are the greatest and the least, 
are such as indicate a constant inflection of the magnetic pole to* 
wards the sun during the diurnal rotation, and to point to the sun as 
the primarv^ent in the production of these changes. 

May 15.fLA paper was also read, entitled, Experiments relative 
to the Eflen of Temperature on the Refractive Index and Dispersive 
Power of Expansible Fluids, and on the Influence of these C^ges 
in a Telescope with a Fluid Lens.” By Peter Barlow, F.R.S. M 

In a paper lately read to the Society, the author stated tha^^ had 
not detected any change in the focal length of the telescope by 
changes of temperature j but he has since ascertained that, in order 
to obtain the brightest and most perfect image, the distance of the 
object-glass requires a minute adjustment, amounting to 0*134 of an 
inch, corresponding to an elevation of temperature from 57° to 84°, 
or a depression from 57° to 31°. 

In order to introduce greater clearness and precision, the author 
proceeds to define certain terms which he finds it necessary to em¬ 
ploy. By the length of the telescope, he would be understood to 
mean the distance between the object-glass and the focus ; by the 
fluid focus^ that between the fluid lens and the focus; and by the 
focal power of the telescope, he means the focal length of a telescope 
of the usual construction, which gives the same convergency to the 
rays, or produces an image of the same,size. 

As it is cUfficuIt to determine the refiractive index of the fluid under 
different drcumstances, from which their effect on the focal power of 
the telescope might be computed, Mr. Barlow endeavoured to ascer. 
tain by direct observations the effect of changes of temperature on 
the power of the telescope, and thence computes the corresponding 
change in the refractive index of the fluid. The result is the amount 
of adjustment already stated. The correction for angular measure¬ 
ments was the 60th part of a second in every minute for every degree 
of therroometric changea quantity which, he observes, is too small 
to deserve notice, except in cases of extreme delicacy. The disper¬ 
sions at 31° and at 84° are in the ratio of 3067 to 3084. The change 
in the refractive index between 32° and 212°, supposing it, to in¬ 
crease uniformly, would be about one tenth of the whole, a proportion 
which is very nearly the same as the actual expansion of the fluid. 
Hence the author considers it as probable that in this, and all other 
expansible fluids^ the index of refraction varies directly as the den¬ 
sity : on the othCT hand, it would appear that the dispersive rallo re¬ 
mains at alj^mperatures constantly the same. 

May 22(l)f^ letter was read from Tliomas Andrew Knight, 1^., 
addressed to the President, contmning ** An ^ount of sonfe Cir- 
cnmetances relating to the Economy of Bees."4P 

12 
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In a former paper the author stated his having observed that, se¬ 
veral days previous to the settling of a swarm of bees in the cavity of 
a hollow tree adapted to their reception, a considerable number of 
those insects were incessantly employed in examining the state of 
the tree, and particularly of every dead knot above the cavity which 
appeared likely to admit water. He has since had an opportunity of 
Noticing, that the bees who performed this task of inspection, instead 
of being the same individuals, as he had formerly imagined, were, in 
fact, a continual succession of different bees: the whole number in 
the course of three days being such as to warrant the inference, that 
not a single labouring bee ever emigrates in a swarm w9out having 
seen its proposed future habitation? He finds that the s^e remark 
applies not only to the permanent place of settlement, but also to the 
placM|fiere the bees rest temporarily, soon after swarming, in order 
to collect their numbers. 

The swarms which were the subjects of Mr. Knight’s experiments 
showed a remarkable disposition to unite under the same queen. On 
one occasion, a swarm which had arisen from one of his hives settled 
upon a bush, at a distance of about twenty-five yards 5 but instead of 
collecting together into a compact mass, as they usually do, they re¬ 
mained thinly dispersed for nearly half an hour, after which, as if 
tired of waiting, they singly, and one after the other, and not in obe¬ 
dience to any signal, arose and returned home. The next morning 
a swarm issued from a neighbouring hive, and proceeded to the same 
bush upon which the other bees had settled on the preceding day, 
collecting themselves into a mass, as they usually do when their 
queen is present. In a few minutes afterwards a very large assem¬ 
blage of bees rushed from the hive from which the former swarm had 
issued, and proceeded directly, to the one which had just .settled, and 
instantly united with them.—^The author is led from these and other 
facts to conclude, that such unions of swarms are generally, if not 
always, the result of previous concert and arrangement. 

He next proceeds to mention some circumstances which induce 
him to believe that sex is not given to the eggs of birds, or to the 
spawn of fishes or insects, at any very early period of their growth. 
Female ducks, kept apart from any male bird till the period of laying 
eggs approached, when a musk drake was put into company with 
them, produced a numerous offspring, siX' out of seven of which 
proved to be males. 

The mule-fishes found in many rivers where the common trout 
abounds, and where a solitary salmon is present, are uniformly of the 
male sex: hence the spawn must have been without sex at the time 
it was deposited by the female. 

Mr. Knight states that he has also met with analogous circum¬ 
stances in the vegetable world, respecting the sexes of the blossoms 
of itKmoecious plants. When the heat is excessive, compared with 
the quantity of light which the plant receives, only mal^owers ap¬ 
pear; but if the light be in excess, female flowers adon^lli^ produced. 

At this meeting 1^ Royal' Highness the Duke of Sussex was elect¬ 
ed a Fellow of the fllyal Society. 

June 
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June 5th.—A paper was read, entitled “ Description of a Sound¬ 
ing-Board in Attercliife Church, near Sheffield.”—By the Rev. John 
Blackburn, minister of Attercliife. 

The church of Attercliife had long been remarkable for the diffi¬ 
culty and the indistinctness with which the voice from the pulpit was 
heard: these defects have been completely remedied by the erection 
of a concave sounding-board, having the form resulting from half a 
revolution of one branch of a parabola on its axis. It is made of 
pine-wood ; its axis is inclined forwards to the plane of the floor at , 
an angle of about 10 or 15° j it is elevated, so that the speaker’s 
mouth may be in the focus ; and a Bmall curvilinear portion is re¬ 
moved on each side fro.m beneath, so that the view of the preacher 
from the side galleries may not be intercepted. A curtain is sus¬ 
pended from the lower edge, for about eighteen inches on each side. 
The effect of this sounding-board has been to increase the volume of 
the sound to nearly five times what it was before; so that the voice 
is now audible, with perfect distinctness, even in the remotest part of 
the church ; and more especially in those places, however distant 
they may be, which are situated in the prolongation of the axis of the 
paraboloid. But the side galleries arc also benefited, probably from 
the increase of the secondary vibrations excited in a lateral direction. 
Several experiments are related illustrative of these effects ; among 
which the most striking was one in which a person placed so as to 
have one ear in the focus of the paraboloid, and the other towards a 
person speaking from the remote end of the church, heard the voice in 
a direction the reverse of that from which it really proceeded. The 
superior di8tinctnes.s of sounds proceeding from the focus, is ac¬ 
counted for by their all arriving at the same moment of time, at a 
plane perpendicular to the axis, after reflection from the surface of the 
paraboloid; which is a consequence of the equality of the paths 
which they have described. 


LINN.®AN SOCIETY. 

June 17.—A paper was read, entitled, “ Description of a species 
of Tringa killed in Cambridgeshire, new to England and Europe,” by 
Wm. Yarrell, Esq. FX.S. 

The author describes a singularly marked Tringa, which was shot 
in Cambridgeshire in the month of September 182G. 

This bird is rendered more than usually interesting from the cir¬ 
cumstance that it is not only new to this country, but is acknow¬ 
ledged by the best practical ornithologists of the day, to be also en¬ 
tirely new to Europe. It is described by Monsieur Vieillot, under 
the name of Tringa rufescens, as having been found in Louisiana; 
and a single specimen deposited in the Paris Museum has furnished 
the only recoras known. 

A description of the plumage, and the measurement of vaqous 
parts, are given in detail j and the paper concludes with a list of the 
more recent additions to British ornithology, accompanied by refer¬ 
ences to the various authorities from whom the first notices of these 
addenda hare emanated. 


ASTAONOMICAL 
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May 9.— A paper was read, entitled ** Approximate Places of 
Double Stars in the Southern Hemisphere, for 1827, as observed at 
Paramatta, N. S. W^les. By Mr. James Dunlop.” 

After the departure of Sir T. M. Brisbane from the Colony of New 
South Wales, the author, finding himself in the possession of re¬ 
flecting telescopes capable of adding considerably to our knowledge 
of the nebuls and double stars of that portion, resolved to remain, 
for the purpose of making a general survey, of the heavens, from the 
'south pole to 80° of south declination. The dark nights in the 
absence of the moon were devoted to observations of the nebulse, 
and the moonlight to those of double stars, of which hovrever only 
a part could be subjected to exact micrometrical measurement. 
The apparatus employed for this purpose consisted of a 46*inch 
achromatic telescope, equatorially mounted, and furnished with two 
micrometers;—one a parallel-line micrometer, the author’s own 
workmanship; the other, a double-image micrometer, on Amici’s 
principle. Those which could not be micrometrically measured, 
had their positions and distances noted by estimation while passing 
the field of the 9 -feet reficctor, with which they were discovered in 
the sweeps for nebulas, and their places are given as determined in 
the sweeps. 

The author prefaces his catalogue with the details of the microme¬ 
trical measures of about 30 principal Southern double stars, the most 
remarkable of which are a Crucis and et Centaurif the former bear¬ 
ing a great resemblance, both in the magnitudes and the mutual di¬ 
stance of its individuals, to Castor; the latter being a star of Uie first 
magnitude, accompanied by one of the fourth, at about 20 " di¬ 
stance,—a remarkable combination, such as does not occur in our 
hemisphere. 

A Catalogue of 254 double stars arranged in order of right as¬ 
cension follows, in which the right ascension to seconds or time, 
and declination to the nearer minute of space,—the position, qua¬ 
drant, distance, the differences of right ascension and declination 
when observed, and the magnitudes, are set down iii separate co¬ 
lumns. They comprise double stars of all classes and of every' 
variety. One very remarkable is the star 1 k Argus^ ^ S'* 4®, 
declin. —42° 7', which consists of individuals of the sixth and 
eighth magnitudes, the large star being blue, and the small one 
dusky red. This affords almpst the only instance known of a com¬ 
bination of two considerably bright stars differing decidedly in mag¬ 
nitudes, where a marked excess of the less refrangible rays enters 
into the composition of the light of the smaller star, and of the 
more refrangible into that of me larger. Among the double stars 
is set down also one of the seventh magnitude, right ascension 
!'• I 9 >n 4 . 3 *, declin. — 33 ° 31', of fliat singular deep red purple co¬ 
lour of udiich examples are hot wanting in our own hemisphere. 

^ An extract of a letter was read from Professor Harding, of Gdt- 
tineen, to Dr. Harks, in which he alludes to a phenomenon which 
had recently been observed by several astronomers on the conti¬ 
nent, relative to an inequality of the dark space between the body 

of 
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of Saturn and its ring. This appearance was 6rst noticed by M. 
Schwabe on December 21 • 1827* and has since been confirmed by 
several persons to whom M. Hairding had communicated the cir¬ 
cumstance. It seems that the space on the eastern side of the planet 
appears larger than the space on the western side. M. Harding 
was at first inclined to treat the whole as an optical deception, till 
the fact was confirmed by others, when he was induced to attempt 
an explanation of the phsenomenon. He endeavoured to account 
for it by the present position of Saturn; but the result of his cal¬ 
culation proved that that cause would not increase the space (in 
March) more than -bV; a quantity probably too small to become 
perceptible to the eye. He indeed imagined that the appearance 
might be caused by the shadow of the body, which at present falls 
much beyond the south-eastern part of the ring, and which might 
render it impossible to perceive the equality of the two spaces. 
But this, he says, is disproved by the observation of M. Schwabe,who 
saw the same phenomenon on the 31st of December, three weeks 
before the opposition, when the shadow was on the western side, 
and could be But faintly discerned. M. Harding is unable to ex¬ 
plain it as an optical deception, and yet cannot consider it in any 
other light at present. Actual measurement, he says, can alone 
decide the question. He has already written to M. Struve to take 
some measures with his powerful telescope, and he requests that 
this communication may, with the same view, be forwarded to 
Messrs. Herschel and South, who have the best means, in this coun¬ 
try, of determining this singular phsenomenon. 

Mr. South then read a note, which he had annexed to the above 
communication, stating that in compliance with M. Harding’s 
wishes, Mr. Herschel and himself hjid directed their attention to 
Saturn, but that they did not detect any inequality in the two spacbs 
above alluded to, by means of micrometers attached to his 5-feet 
equatorial. The mean of 35 measures, taken on April 26, April 29, 
and May 8, gave the preceding (or western) space 3"*5S2; and the 
following (or eastern) space 3"*607. At the same time he remarks 
that the mean of 20 measures taken on April 26 (viz. 10 by 
Mr. Herschel and 10 by himself) gave the spaces precisely the 
same; each being 3"*472. Mr. Herschefs measures gave the pre¬ 
ceding (or western) space 3"*612; and the following (or eastern y 
space 3''‘442; whilst his own gave the former 3"*331, and the lat¬ 
ter 3"‘502. Mr. South adds, however, that Mr. Herschel, after a 
careful examination, thought that, beyond all doubt, the following 
(or eastern) space appeared the larger: and it is a remarkable 
fact, that of seven persons who were present in Mr. South's ob¬ 
servatory shortly afterwards, and who successively viewed Satdm 
through his 5-feet equatorial, six of them gave it as thdir opinion 
that the apparent right (or eastern) space was the larger: whilst 
the other observer declared he could hot distinguish any difference. 
The situation, however, of Saturn was so low, as to render most of 
these observations fiir from satisfactory. 

M. Harding also alludes in his letter to the reappearance of the 

variable 



64 


Bayal Institution of Great 'Britain. 

variable star in the constellation Setj^ns, mebtioned in No. 5. of 
the-Society's monthly notices. (See Phil. Mag. N. S. vol. ii p. 226.) 
He says, it is nonr again become visible, and has already attained the 
8th or 9th magnitude. Its position for the beginning of this year is 
M = IS" 46« 45* Decl. = + 15° 39^30" 
and he invites astronomers to watch this star during the period of 
its changes. 

A communication was then read from Mr. Rumker of the obser¬ 
vatory at Paramatta in New South Wales, giving an account of his 
observations for determining the absolute length of the pendulum 
vibrating seconds there, according to Borda’s method. The ap- 

E aratus, with which these experiments were made, was constructed 
y Fortin, of Paris, and taken out to the colony by Sir Thomas 
Brisbane. There are some slight alterations from the apparatus 
described by M. Biot, which are pointed out by Mr. Rumker: and 
he also alludes to a new method of observing the coincidences. In 
Borda's method, the coincidence is determined by the intersection 
of the wire of the pendulum of experiment with a cross marked on 
the bob of the pendulum of the clock. In lieu this cross, Mr. 
Rumker placed a small graduated arc, and the determination of the 
coincidence resolves itself into observing the moment when the wire 
describes its minimum amplitude on the arc. Mr. Rumker likewise 
adopts a new mode of determining the correction for the arc of vi¬ 
bration. He finds that in large arcs (such as 8 or 9 degrees, to 
which his arcs sometimes extend) the decrease is not in a geome¬ 
trical progression, when the times are in arithmetical progression. 
He has therefore formed a table of the actual decrease of the arcs 
as observed by himself, at equal intervals of five minutes each; and 
given the corresponding correptions for each interval. In the course 
of his reductions he notices some errors in the formula given by 
M. Biot for finding the centre of oscillation of a pendulum con¬ 
structed according to the method of Borda. The mean of 41 series 
of experiments gives the length of the pendulum, vibrating seconds 
at Paramatta, in vacuo, at the freezing point, and at the level of the 
sea, equal to 992*412801 millimetres, or 39*071618 English inches. 


PROCEEDINGS AT THE FRIDAY-EVENING MEETINGS OF THE 
ROYAL INSTITUTION OF GREAT BRITAIN. 

May 23.—Mr. Brockedon on a new method of projecting shotJ 
—^This method belongs to Mr. Sievier. It consists in making the shot 
vrith a cylindrical chamber, so as to pass freely on to a maundril or 
bar fixed on trunnions, a powder-chamber being formed at the bottom 
of the cylindrical cavity in the shot. The powder is inflamed by 
means of a touch-hole in the shot, in the usual way. A charge of 
powder thus used is found to produce effects very much surpassing 
that occasioned when a shot of equal weight is thrown from a can¬ 
non j and this is accounted for by supposing that the force of recoil, 
which in a cannon is so great as to throw it a considerably distance 

backwards. 
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backwards, is add^ the new form of shot to the usual quantity of 
projectile force. *^0 experiments made with shot weighing up to 
twenty-five pounds, were successful^ both as to force and Erection j 
and the extraordinary advant^ gained as to lightness in the appa¬ 
ratus necessary to throw the shot, was proved by one man taking all 
that was necessary to Primrose-hill, the place of experiment. 

Some fine fulgurites or lightning sand-tubes were placed on the 
library tables. 

May 30.—Mr. Curtis gave a lecture on the structure and physi¬ 
ology of the Ear in man and animals, illustrated hy drawings and 
anatomical preparations. 

June 6.—Mr. Burnet gave an illustrated account of the experi¬ 
ments recently made by himself and Mr. Mayo, on the irritability of 
the sensitive plant, and extended his observations to the imtability 
and supposed nervous structure of plants in general. Their experi¬ 
ments accord with those of Dutrochet, as far as the two series run 
parallel. When a sensitive plant has been made to droop, Mr. Burnet 
finds that if the part in which the moving power resides is blackened 
so as to absorb the light of the sun, the restoration of the plant to its 
natural state is very much longer before it takes place. He alsp 
found that at the moment the expansion at the foot of the leaflets or 
other parts, were touched to produce the motion of the plant, it 
changed colour. 

June 13.—A full account of the recent and present state of the 
Thames Tunnel was given by Mr. Faraday, illustrated by Mr. 
Brunei’s drawings and models. The peculiar nature of the ground 
in which the tunnel lies, the occurrence of springs in the soil, tbe 
extraordinary manner in which they affect it auring the rise and fall 
of the tide, were stated and explmned; and then the present state 
of the tunnel, now perfectly free fi'om water, and the intentions of 
the engineer with regard to its future progress, were described. 

These evening meetings then closed for the season. 
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DIRECT METHOD OF ASCERTAINING THE VELOCITY OF CAN¬ 
NON-BALLS. 

L 1EUT.-GEN. HELVIG, in the Prussian service, has invented a 
direct and certain method of measuring the time which a can¬ 
non ball or bullet takes to pass through a certain space. His process 
consists in disengaging by means of the ball or bullet the detent of 
a third’s watch (une detente de montre d ti^ce) at the moment when 
the ball or bullet quits the mouth of the piece, and to stop tiie same 
watch W means of the btdl or buUet at the instant vidten it teadiea 
the marL Tlie numerous expeihnents which he has made^ proefit 
already the most interfiling results. He has commnnicM^' tl^ 
notice in order to establish his ri^t to tbe invention, but intends 
shortly to publish a Ml detail of hisi expmiments upon the subject.— 
Btdleiin ies Sciences Militaires, p. 119. 

NeSBO Series. Vol. 4. No. 19. July 1828. K chryso- 
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CHRYSOLITE IN THE CAVITIES OF OBSIDIAN. 

Professor Gustavus Rose of Berlin has found in the cavities of 
obsidian, in the Jacal Rock near Real-del-Monte in Mexico, little 
crystals, greenish, and reddish-yellow, and transparent, which be¬ 
long to the species of prismatic chrysolite.—PoggendoriTs Annalertt 
vol. X. p. 323. 


METEOR OF A GREEN COLOUR. 

[Communicated by Mr. B. D. Silliman, in a letter dated New York, 

March 1, 1828.] 

On the night of the 11th of February, between 11 and 12 o’clock, 
as 1 was crossing the East River, between this city and Long Island, 

1 observed a beautiful meteor which was visible for about the space 
of two seconds. Its course was from a point perhaps 5° below' the 
zenith, toward the horizon in a N.E. direction. It described an arc 
of perhaps 20®, when it apparently exploded, hut without any re¬ 
port that I could hear. Its colour was a singularly pure grass green, 
of a light shade ; the trail which it left was of the same colour, and 
so were the scintillations which accompanied its apparent explosion. 
The latter were distinct, like those accompanying the bursting of a 
rocket, but by no means so numerous.—^IVo gentlemen who were 
in the boat with me at the time, also saw it .—Silliman s Journal. 

BITTER OF ALOES.—CARBAZOTIC ACID. 

It is well known that the peculiar substance produced by the action 
of nitric acid upon aloes, combines with bases, and forms salts which 
detonate by heat this substance is the aloetic acid of M. Braconnot. 
Mr. Liebig formerly made Some experiments on this substance, 
(Ann. de Chim. Mai 1827,) but they were not satisfactory. He has 
lately renewed' his experiments, and finds that the detonating prin. 
ciple is carbazotic acid. 

The bitter of aloes is plentifully obtained by the action of nitric 
acid of sp. gr. 1*25. With potash it forms a purple salt, which is 
but slightly soluble, which precipitates the salts of barytes, lead, and 
peroxide of iron in flocks of a deep purple colour; the protonitrate of 
mercury is precipitated of a light red. In order to decompose the 
salt of potash, it was decomposed by acetate of lead; and, contrary to 
all expectation, the weight of the precipitate was less than that of 
the potash-salt emploved. The washings were of a yellow colour, and 
deposited crystals o^ the same. These crystals, treated with heat 
and sulphate of potash, yielded carbazotate of potash, from which the 
carbazotic acid was separated. 

When aloes are heated with nitric acid of 1*432 as long as vapours 
of nitrous acid are disengaged, and on afterwards mixing the liquor 
with a little water to separate the bitter, there may be obtained by 
saturating the liquor with potash and evaporation, a large quantity 
of carbazotate of potash in fine crystals. The bitter of aloes is con¬ 
sequently a compound of a peculiar substance, possessing the proper¬ 
ties of the resins, and carbazotic acid. 

Wool, 
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Wool, morphia, narcotine, and myrrh, yielded no carbazotic acid 
when treated with nitric acid .—Annales de Chtmie, Fev. 1828. 

HEAT DEVELOPED DURING COMBUSTION. 

M. Despretz finds that when equal quantities of oxygen are used 
for the combustion of the following substances, the annexed propor¬ 
tions of heat ore developed : 


Hydrogen. 2578° 

Charcoal . 2967 

Iron. 5325 


Phosphorus, zinc, and tin give nearly the same quantities as iron. 
It appears then that of all bodies, hydrogen develops the least heat 
for the same proportion of oxygen gas absorbed; the metals disen¬ 
gage the most. It is remarkable that carbon, which does not alter 
the volume of the gas, evolves a quantity of heat which is equal to 
three-fifths of that given out by iron and the metals in general.— Ibid. 

ON THE SUGAR OF LIQUORICE-ROOT. 

Dbbereiner and Robiquet have long since given processes for the 
purification of this substance ; the latter precipitates it by vinegar. 
Berzelius separates it in the following manner. The liquorice-root 
is to be sliced and infused in boiling water; when cold the infusion 
is to be filtered, and sulphuric acid added to it gradually, as long as 
precipitation occurs. This precipitate is a compound of the acid with 
the saccharine matter. It is first to be washed with acidulated cold 
water, and then with pure water, till it ceases to be rendered acid : 
the precipitate is afterwards to be digested with alcohol which sepa¬ 
rates the vegetable albumen and dissolves the compound of sugar 
and sulphuric acid ; there is then to be gradually added to the sotu. 
tion carbonate of potash or soda in fine powder,"and when it ceases 
to be acid, it is to be decanted and evaporated. It is proper to leave 
a very slight excess of acid in the solution, and for this purpose it is 
convenient to set aside a portion to be afterwards added to the satu¬ 
rated solution, until it is rendered weakly acid. The liquor is then 
to remain in order that the sulphate of potash may separate, and af¬ 
terwards it is to be evaporated. 

The saccharine matter is obtained in the form of a yellow trans¬ 
parent mass, which breaks into a coarse powder resembling amber-— 
when heated in the air it swells up, inflames, and burns with a bright 
flame, but with smoke. When in powder it burns like the lycopodium 
or powdered resin. It suffers no change by exposure to tbe air, 
'fhe aqueous solution is precipitated by all acids, and the more per¬ 
fectly as the solution is more concentrated, and especially if excess 
of acid be used. The washed precipitates have no sour taste, but on 
the contrary a pure saccharine flavour which is developed in a short 
time. The precipitates are soluble in boiling water, and on cooling a 
yellow transparent jelly is formed if the solution be concentrated. Al¬ 
cohol also dissolves them, and they burn without leaving any residuum. 

The saccharine matter of liquorice combines also readily with 

K 2 bases j 
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bsuses } it is on this account very difficult to separate it from acids, 
without its retaining a portion of the bases employed for that pur¬ 
pose. The compounds with the alkalies dissolve readily in water, 
but with difficulty in alcohol; when they are perfectly saturated they 
contain no trace of carbonic acid, even when bases combined with 
carbonic acid have been employed, and their taste is purely saccha¬ 
rine, without mixture of alkalinity. The compounds formed with ba¬ 
rytes and lime are soluble and are not precipitated by carbonic acid; 
this saccharine mattet forms insoluble compounds with the metallic 
acids,—^when poured into a solution of acetate of lead, a precipitate is 
formed, which when decomposed by sulphuretted hydrogen, forms a 
black liquid, in which the sulphuret of lead remains suspended; if it 
were not for this, it would be a good method of obtaining pure sac¬ 
charine matter: the same substance is obtainable from the inspis¬ 
sated liquorice juice; but it is black and cannot be decolorized. It 
bnites not only with acids and bases like the yellow saccharine mat¬ 
ter, but dso with salts, such as the sulphates of barytes, lime and 
potash. It precipitates many metallic salts.— Ibid. 


SOLUTION IN SULPHURIC ACID WITHOUT OXIDIZEMENT. 

Vogel of Bayreuth,whilst examining anhydrous sulphuric acid, found 
that sulphur being put into contact with it, imparted to it a fine 
blue colour, which passes to green or brown by the addition of a 
greater quantity of sulphur. Water precipitates sulphur from these 
combinations, and heat decomposes them. It appeared probable 
that the sulphur was simply held in solution by the sulphuric acid, 
and M. Magnus mentions several analogous cases, which leave no 
doubt on the subject. 

Muller of Rei^enstein discovered long since that powdered tellu¬ 
rium when sprinkled with concentrated sulphuric acid, wa.s dissolved 
and became a perfectly transparent fluid of a fine crimson-red colour 
without observing any evolution of gas, or smell of sulphurous acid. 
On the addition of a proper quantity of water the tellurium is preci¬ 
pitated in the state of a deep blackish-brown metallic powder. This 
solution may be kept for a long time in a close vessel, without any 
alteration ; but if it attract moisture from the air, it gradually changes 
into sulphate of oxide of tellurium, and continually exhales the odour 
of sulphurous acid. This change is readily effected with the assist¬ 
ance of heat. Selenium is also dissolved by sulphuric acid, the solu¬ 
tion is of a very fine green colour, and a few drops of water precipi¬ 
tate the selenium of a red colour. 

Tellurium and selenium act like sulphur with sulphuric acid; ex¬ 
cept that sulphur requires for its solution that the acid should be an¬ 
hydrous. These three bodies are oxidized when the siri^uric acid 
attract^ moisture gradually, and exhale an odour of sulphurous acid; 
but if the water be added quickly, they are then precipitated. Lastly, 
the three solutions are cdourra—that of the sulphur being blue, 
green or brown, the tellurium crimson-red, and the selenium green. 

According to Bussy, iodine is also soluble in anhydrous sulphuric 
acid, and gives it a blueish green colour. 


It 
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It followti from these facts that sulphuric acid has the property not 
only of dissolving compound bodies without oxidizing them, as Ber¬ 
zelius has shown with res|)ect to the metallic cyanurets, but it dis¬ 
solves some simple bodies, such as sulphur and selenium, for the 
oxides of which it has no affinity, and also tellurium, with the oxide 
of which it forms a crystallizable compound.— Ibid. 


VEGETABLE ALBUMEN AND GELATINE. 

Beccaria discovered, as is well known, a peculiar glutinous prin¬ 
ciple in wheat, which is obtained by working the flour in water, and 
which he called gluten. Taddei has given an account of two new pe¬ 
culiar principles which he supposes he has found in gluten, and which 
he has named gliadine and zymome. The other kinds of grain yield no 
principle similar to the gluten of Beccaria. ButEinhof, in his remark¬ 
able analysis of rye, barley and pease, has shown that these seeds 
contain a substance analogous to the gluten of wheat, but which dis- 
solves in water during the manipulation. Having had occasion to 
make some experiments on the gluten of Beccaria, 1 found that Tad¬ 
dei had only given two new names to the known and common prin¬ 
ciples of plants, particularly the seeds of the gramineae. 

If the gluten of Beccaria be boiled with alcohol, as long as this 
fluid grows turbid on cooling, a considerable portion of the mass is 
separated; if water be added to this spirituous solution, and the mix¬ 
ture be distilled, the watery fluid remaining in the retort deposits on 
cooling a coherent glutinous matter, perfectly resembling gluten. 
This is vegetable gelatin, the gluten, of the same nature as the mat¬ 
ter separated, according to Einhof’s method, from rye and barley. 
The matter insoluble in alcohol, whilst moist is semitransparent, and 
so much like animal albumen, that it is impossible to distinguish by 
its appearance only, that it is vegetable albumen, or, as Wahlenberg 
calls it, with good reason, the white of grain. Caustic alkali, when 
the solution is weak and cold, dissolves vegetable albumen, and 
leaves the fllaments of starch which it has retained. The following 
are the principal properties of vegetable albumen. This matter, ob¬ 
tained after the evaporation of the alcohol from the remaining liquor, 
is of a yellowish gray colour, adhesive, glutinous, and very elastic ; it 
has no taste, but it has a peculiar smell. In a dry atmosphere it be¬ 
comes shining on the surface, and gradually dries into a mass of a 
deep yellow colour, and is perfectly iranspdrent, resembling dry ani¬ 
mal matter. It dissolves in alcohol, and the solution is of a pale 
yellow colour, and remains after the evaporation of the spirit, in the 
form of transparent yellow varnish. Vi^en vegetable gelatine is 
treated with cold alcohol, a milky fluid is obtained, and a viscid 
white matter remains. This matter is not vegetable gelatine; it is 
dissolved by boiling, but the liquor becomes milky on cooling. If 
the vegetable gelatine be dissolved with heat in weak spirit of wine, 
it precipitates on cooling, retaining its glutinous property; it dis¬ 
solves in vinegar, leaving a white viscid matter, which the acid does 
not dissolve even when boiling, but which partly passes through the 
Alter. When precipitated from its solution in vinegar by an alkali, 

it 
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it retains its glutipous state. With the mineral acids it forms a glu¬ 
tinous compound, insoluble in water, until the excess of acid is re¬ 
moved, and it is then as perfectly precipitated from this solution as 
from that in vinegar, when more acid is added. The phosphoric 
acid is however an exception, for it does not precipitate the acid so¬ 
lutions. Vegetable gelatine also combines with the caustic alkalies, 
and when the gelatine is in excess, a solution is obtained, which is 
so perfectly neutral that no alkaline taste remains. It gives by eva¬ 
poration a transparent mass, which is again soluble in water, which 
leaves undissolved the greater part of the viscid principle. Ammonia 
and lime-water precipitate vegetable gelatine from solution in acids, 
and redissolve it j. but if it be aggregated these alkalies do not dis¬ 
solve it, or at least the solution is slowly effected. With the earths 
and the metallic oxides, vegetable albumen forms insoluble com¬ 
pounds i the alkaline carbonates precipitate vegetable albumen from 
solution in the caustic alkalies or in the acids. The precipitate is a 
compound of the gelatine with the alkali, which without the liquid is 
not gelatinous. The persulphate of iron does not precipitate vege¬ 
table gelatine from solution in vinegar. On the contrary, it is pre¬ 
cipitated from its acid solutions by the ferrocyanate of potash, in a 
hard, white, semitransparent mass, which is deposited on the sides 
of the vessels. It is also precipitated from solution, either in acid or 
alkidi, by the permuriate of mercury and tincture of galls. The ge¬ 
latine, in the solid state, is tanned in the two solutions, exactly like 
animal gelatine. The viscid principle, which has been several times 
mentioned, has not had its properties examined. The best method 
of separating it is to treat vegetable gelatine with concentrated vine¬ 
gar, and when the mass is thoroughly penetrated, to mix it in the cold 
with weak alcohol, which dissblves the acetate of gelatine, and the 
undissolved matter is also to be washed with cold weak spirit. It 
dries into a colourless transparent body, which yields ammonia by 
distillation. It swells in alcohol and becomes viscid when heated in 
it, solution takes place, but it is precipitated on cooling. 

Vegetable albumen, when dissolved to saturation in weak alkaline 
solutions, possesses in so great a degree the properties of white of 
egg, that, as is well known, it has been mistaken for it. Its solution 
in potash, when the latter is not in excess, has no alkaline taste 
whatever. It coagulates slightly by ebullition, but it is generally 
retained by the alkali; it combines with acids. The solution when 
perfectly saturated is soluble in water, but an excess of acid precipi¬ 
tates it; vinegar and phosphoric acid,how'ever, are exceptions to this, 
fur they may be added in large quantity, without occasioning precipi¬ 
tation. Before treatment with potash, vegetable albumen when boiled 
in alcohol dissolves sparingly in vinegar or phosphoric acid; but 
when boiled with these acids, it forms a transparent jelly, which is 
colourless and bulky. With permuriate of mercury, tincture of galls, 
and ferrocyanate of potash, it acts like animal albumen. 

ITie French chemists have considered the azotized principle con¬ 
tained in emulsive seeds as analogous to cheese in milk. Soubeiran 
has shown that this principle in almonds, similar to that which ha.s 

been 
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been described, possesses the properties of white of egg, but not 
those of cheese j and Payen and Henry, who had considered the re¬ 
sults obtained by Soubeiran as opposed to theirs, are convinced by 
new trials, that this principle cannot be considered as caseum, but 
that it ought to be called atbumino-caseous. I add, that according to 
its properties, it is rarely identical with vegetable albumen.— IbUl. 

Bisbzklivs. 

ANHYDROUS CRYSTALS OF SULPHATE OF SODA. 

In the Number for April of the Royal Institution Journal, Mr. Faraday 
makes the following observations with respect to this salt:—If a drop 
of a solution of sulphate of soda be placed upon a glass plate and al¬ 
lowed to evaporate spontaneously, it will leave crystals which may 
be distinguished by their form and alternate efflorescence as being 
the salt in question. Most of the potash and soda salts may be dis¬ 
tinguished as to their base by such an experiment. They are easily 
converted into sulphates by a drop or two of sulphuric acid and ig¬ 
nition ; and then being dissolved and tried as above, will yield 
crystals which may be known by their forms, and more especially by 
their efflorescence if of soda, and their unchangeable state if of potash. 
This test is, however, in some circumstances liable to uncertainty, 
arising from a curious cause. If the drop of solution on the glass be 
allowed to evaporate at common temperatures, then the efflorescence 
takes place, and the distinction is so far perfect; but if the glass plate 
with the drop upon it be placed upon a warm part of a sand-bath or 
hot iron-plate, or in any other situation of a certain temperature con- 
siderably beneath the boiling point of the solution, the crystals which 
are left upon evaporation of the fluid are smaller in quantity, more 
similar in appearance to sulphate of soda, and Anally do not efflo¬ 
resce. Upon examining the cause of this difference I found they 
were anhydrous, consequently incapable of efflorescing, and indeed, 
exactly of the same nature as the crystals obtained by Dr. Thomson 
from certain hot saturated leys.— Ann. Phil. N. S. xx. 201. 

Hence it would appear, that a mere difference in the temperature 
at which a solution of sulphate of soda is evaporated, will cause the 
formation of hydrated or anhydrous crystals at pleasure, and that 
whether the quantity of the solution be large or small. This indeed 
might have been expected from what takes place when hydrated 
crystals of sulphate of soda are carefully melted j a portion dissolves, 
and a portion separates,—the latter in an anhydrous state. (Quarterly 
Journal, xix. p. 153.) 1 And that, if it were desirable, crystallized an¬ 
hydrous sulphate of soda might easily be prepared for the market j 
though, as the pure salt is now but little used, it is not likely this 
condensed form will be required. Whenever a salt of soda is to be 
distinguished from one of potash in the manner above described, this 
effect of temperature must be carefully guarded against. 


CASEOUS OXIDE, AND CASEIC ACID. 

The results obtained by Proust relative to the substance produced 
by the fermentation of cheese, have been described and examined by 

M. Henri 
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M. Henri Braconnot. The substance which Proust distinguished as 
caseous oxide, he shows to have no claim to such a title, and proposes 
to call it aposepedine, as being produced by putrefaction. It also ap¬ 
pears to be produced in certain diseases. The properties which 
Proust has assigned to caseic acid, belong, according to M. Braconnot, 
to various contaminating substances, none of which have any title to 
be considered as a particular acid. The substances present are free 
acetic acid; aposepedine; animal matter, soluble in water and insoluble 
in alcohol (ozmazome); animal matter, soluble in both water and 
alcohol; a yellow, acrid, fluid oil; a brown resin; acetate and muriate 
of potash, and traces of acetate of ammonia. 

On examining the fatty matter of cheese, Braconnot found it to 
consist of margarate of lime with margaric and oleic acids; the butter 
having undergone the same kind of change during the fermentation 
of cheese, as that produced when it is saponified by the action of al¬ 
kalies or other bodies.— Ann. de Chim. xxxvi. p. 159. 

RIB OF A WHALE FOUND IN THE DILUVIUM OF BRIGHTON 

CLIFFS. 

A short time since some labourers employed in collecting flints 
from the beach near Kemp Town (a new suburb erecting to the east 
of Brighton), observed the extremity of a large bone projecting from 
the base of the cliff. They immediately broke off a portion of it, but 
the remainder was fortunately so impacted in the rock that they were 
unable to remove it without more labour than they were willing to 
bestow. Intelligence of the discovery having reached Mr. Mantel! of 
Castle Place, Lewes, he visited the spot, and assisted by the labourers, 
succeeded in making an excavation to the extent of three or four 
yards in the cliflf, and completely exposed the bone without injuring 
it in the slightest degree; but unfortunately in attempting to remove 
it subsequently, it fell to pieces *. This fragment of bone (for it evi¬ 
dently was but a small portion of the original) measured nine feet in 
length, the piece destroyed by the workmen was estimated at about 
three feet, so that the specimen when first discovered must have been 
twelve feet long; from its slight degree of curvature it could not have 
- been less than thirty feet when entire. The circumference of the 
largest extremity was thirty-four inches, and the bone gradually di¬ 
minished in size, terminating obtusely. The surface was almost flat 
on the inner side of the curvature, and convex on the outer, corre¬ 
sponding in this respect with the ribs of the common whale. From 
a mere fragment of We, however gigantic, it is of course impossible 
to decide positively as to the animal to which it belonged; yet as 
this example wie too enormous to have belonged to any terrestrial 
animal, and not only in form but also in structure bore a close ana¬ 
logy to the rib of a whale, it may with but little hesitation be consi¬ 
dered as the sternal portion of a rib of that animal. According to 

• * A fragment five feet long was, however, removed to Mr. ManteH’s 
museum. 

Mr. 
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Mr. Mantell's description of the clifls at Brig:htoD. (Geolo^v of 
Sussex, p. 277.) they consist of 

1. Calcareous bed, composed of the ruin of clialk strata with clay, 

&c., fifty to sixty feet thick. 

2. Bed of shingle or pebbles, five to eight feet. 

3. Sand, three to four feet, with boulders of granite, porphyry. 

slate, &c. 

4. Upper chalk, forming the sca>shore. 

The bone was imbedded in the sand No. 3, lying beneath the 
shingle bed and upon the chalkt Vast quantities of the teeth of the 
horse, and a few of a species of ox, and of the elephant {E. prvmu 
genius), have lately been discovered in the calcareous bed. 


INEQUALITY OF THE DARK SPACE BETWEEN THE BODY OF SA¬ 
TURN AND ITS RING. 

Do the observations of Sir W. Herschel on an apparent irregu¬ 
larity in the figure of Saturn, (recorded in the Philosophical Transac¬ 
tions for 1808, p. 160,) throw any light upon the recent observa¬ 
tions of MM. Schwabe and Harding, and of Messrs. Herschel and 
South, on the apparent inequality of the dark space between the 
body of this planet and its ring, as noticed in No. 12 of the Monthly 
Notices of the Astronomical Society, which has just been circulated ? 

Inquiber. 

NATIVE IRON ? SLIGHTLY ARSENIURETTED. 

The substance described below, was brought to me two or three 
weeks since, by Mr. Philo Baldwin* ^ who stated that it was from 
Bedford county. Pennsylvania, in which county we believe Mr. B. 
lives. 

Perceiving that it was a singular modification of iron., and different 
from any thing I was acquainted with,—it was, at my request, sub¬ 
mitted by Mr. S. to chemical examination. 

Mjr impressions are, that it is a new variety of native iron, and 
that it differs from that substance only by containing a little arsenic, 
with a little plumbago. Measures will ^ taken to obtain a greater 
supply, as it is stated to be abundant, and will at least form an inter¬ 
esting addition to our cabinets. 

Chemical examination*-—Thu fragment wei^ied. 1 should judge, 
two or three ounces; and although it had sustained considerate in¬ 
jury, it evidently formed a distinct crystal. By observing a symme¬ 
tric^ modification which this crystal had undergone, in the truncation 
of two of its alternate obtuse solid angles, I was able easily to ascer¬ 
tain, that it belon^d to the class of rhombic prisms, but whether 
the prism was right' or oblique, I could not determine.. The nRtmnd 
planes were not sufficiently even, to allow of the determination of 

^ * Mr. Baldwin went to Newtown, Connecticut, where he formerly re- 
sided, and was to return in a week to learn the nature of the nuneral, but 

has not yet called, w'hich prevents me from stating the exact locality._ S. S. 

New Series, Vol, 4. No. 19. Jtdy 1828. L their 
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their angles with perfect accuracy: neither were the results, from 
numerous cleavage-planes, uniform enough for this purpose; although 
in the latter case the reflective goniometer was used with the utmost 
convenience. The inclination of the primary planes may be regarded 
as an approximation to 121° and 59°, and those of the secondary 
(intersecting the base parallel to its greater diagonal) to the primary 
140°. With the cleavage-crystals the following angles were ob¬ 
tained, 120°, 121°, and 122°; a diversity very remarkable, as the 
cleavages appeared to the eye quite perfect, and the planes highly 
uniform. * 

The cleavage parallel to the lateral planes is effected without much 
difficulty, whilst no terminal one is visible ; it breaking in that direc¬ 
tion with great difficulty, and presenting an uneven and sub-hackly 
fracture. The external planes of the crystals before being broken, 
were dull and nearly black, owing to a thin coating of brown oxide 
of iron , but fresh cleavages presented a fine metallic lustre, and a 
colour between silver-white and steel-gray* It breaks with the greatest 
difficulty, and small masses often flatten under the blow of the ham¬ 
mer, like, pure iron, its hardness is almost that of ordinary steel. 
Specific gravity, in distilled water at 60° F., 7*337. It is highly mag¬ 
netic, with polarity so distinct as to take up iron filings. Before the 
blowpipe it melts. 

Fragments of the size of a pea, brought within the exterior flame 
of the compound blowpipe, emitted a very slight vapour, in which 
the well-known odour of arsenic was detected ; and immediately on 
coming within the inner cone of flame, they burnt with intense 
energy, and with a most brilliant light, throwing out a profusion of 
scintillations, after the manner of pure iron, or more like a burning 
watch-spring. No odour of sulphur was perceived in these trials. 
In order, however, to make myself sure of the absence of sulphur, I 
resorted to the following experiment. A portion of the metal was 
dissolved in dilute nitric acid : the solution was supersaturated with 
potash and boiled in the alkaline liquor; the precipitate was sepa¬ 
rated, and the supernatant fluid neutralized by nitric acid, to which 
was afterwards added nitrate of lead ; the precipitate was separated, 
and found to be perfectly soluble in dilute nitric acid, thus evincing 
the absence of sulphate of lead, which must have formed part of the 
precipitate, provided sulphur had existed in the mineral under ex¬ 
amination. 

After having examined it in the. usual modes, for silver, gold, and 
other metals, and not discovering any to be present*, 1 dissolved 
fifty grains in nitric acid, with a view to ascertain merely the pro¬ 
portion of iron present. After the solution appeared to be effected, 
I observed a number of little black flakes floating in the liquid, which 
resisted the action of the acid. These being separated by the filter, 
were examined and found to be plumbago, which, under somewhat 

* After the iron had all been removed from the nitric solution by am¬ 
monia, and the fliud boiled, hydro-sulphuret of ammonia gave no cloudi¬ 
ness, thus evincing the absence of nickel. 


similar 
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similar circumstances, though less disguised and more abundant, 
was found in the native iron of Canaan. They weighed 0*2 grs. and 
from other trials, appear to exist in the mineral pretty constantly in 
this proportion. The nitric solution was precipitated by ammonia, 
and the residuum after drying indicated 48*7 grs. of metallic iron. 

1 afterwards repeated my examination with greater care in the 
following manner. Twenty-five grs. were dissolved in dilute nitric 
acid. This solution was boiled for some time with an excess of soda, 
and deposited 35 grs. of the’peroxide of iron. The supernatant li¬ 
quor with the washings of the precipitate being evaporated and neu¬ 
tralized by nitric acid, was decomposed by nitrate of lead, and af¬ 
forded a precipitate weighing 1*5 gr. which upon burning charcoal 
gave the smell of arsenic, and was entirely soluble in nitric acid, and 
therefore consisted wholly of arseniate of lead. The result of my 
trial, then, would be as follows, after deducting the weight of the 
plumbago: for 24*9 of the mineral. 

Iron . 24*263 

Arsenic . *389 


24*652 

Loss . *248 


24*9 

Which gives per hundred of the mineral, free from the plumbago. 


Iron . 

Arsenic........ 


.... 97*44 
.... 1*56 

Loss. 

• ••••••• ^ ••••. 

99 

. 1 



100 


This therefore cannot but be regarded as a singular substance, 
especially as it affords us an instance of the remarkable effect pro¬ 
duced by a small proportion of arsenic in disguising the natural pro¬ 
perties of iron. Whether it coincides with the species described by 
Mohs under the name of axotomous arsenical pyrites, (to which opi¬ 
nion I am rather inclined, from its crystalline character and specific 
gravity,) or whether it constitutes a distinct species in mineralogy, 

1 will not at present venture to assert. When an additional supply 
of this substance shall be furnished us for examination, and the means 
of comparing it with some genuine specimens of the above-mentioned 
species shall occur, it will be very easy to decide upon this point. 

Yale College, March 4th, 1828. Chables U. Shepabd. 

ARSENIATE OF COBALT. 

Arseniate of cobalt has been lately discovered at the lead mine of 
Tyne Bottom, about three miles south of the town of Alston in Cum¬ 
berland, by Mr. H. L. Pattinson, Assay Master for the Commissioners 
and Governors of Greenwich Hospital, in the Manor of Alston Moor. 
It occurs in the form of a rose-coloured eflBorescence, investing he- 

2 patic 
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patic and common pyrites; and specimens in great plenty are to be 
picked tsp on the dd mining heaps. The veins- at Tyne Bottom bear 
oeai^.east and west, and ore worked in a lunestone stratum called 
the '^ne Bottom Limestone in Mr. Westgarth Forster's section of 
the sla^ta which occur in that district. They were formerly very pro¬ 
ductive of lead-ore; and beautiful specimens of transparent and finely 
crystallized carbonate of lime were obtained, but for a few years past 
the quantity of ore yielded has not been considerable. 

SOLAR SPOTS, &c. 

On the 27th of May, thirty-two maculae or black spots, in groups, 
were observed on the sun’s disc; the largest with its umbra ex¬ 
ceeded by admeasurement the circular extent of the earth, and was 
situated near the central part of the arc which formed the lower 
right-hand quadrant. The nucleus of this spot, or the opening in 
the sun's atmosphere (a rational hypothesis of the late Dr.Herschel), 
was in the shape of a mans hat, and the well-defined speckled umbra 
nearly so, with the exception of the angular parts. Seven of the 
largest spots were in a line near the sun’s centre, and four near the 
upper limb; most of the others were interspersed about the largest, 
which went off the visible part of the disc by means of the sun’s 
motion on its axis in the night of the 29tb. 

The apparent angular distance of the planet Venus from the sun’s 
centre at the time of its greatest eastern elongation on the 19th, 
was 45° 28' 30", when its appearance was like the moon at her last 
quarter with an inverting telescope, or at her first quarter without 
an inversion. This planet, which is the most radiant in the solar 
system, and which now castj; a faint shadow in the evening after 
twilight, may be seen with the naked eye in the open day in clear 
weather during the next four weeks. 


LIS'I’ OF NEW PATENTS. 

To W. Marshall, of Fountain Grove, Huddersfield, for improve¬ 
ments in madiinery for cutting, or shearing, cropping and finishing 
cloth, &c.—Dated the 26th of April 1828.—2 months allowed to enrol 
specification. 

To T. Breiderback, of Birmingham, for a machine or improved 
mode for forming tubes or rods, &c.—26th of April.—4 months. 

To J. Griffen, of Withy Moor Works, near Dudley, for an improve¬ 
ment in the manufacturing of scythe backs, chafi^-knife backs, and hay- 
knife backs.—26th of April,— 6 months. 

To J. J. Watt, of Stracey-street, Stepney, for his discovery of the 
application of a certain chemical agent by which animal poison may 
be destroyed and the disease consequent thereon effectually prevent¬ 
ed.—26th of April.—6 months. 

To C. C. Bompas, of the Inner Temple, Esq., for his improvements 
in the propelling of locomptive carriages and machines, and boats 
and other vessels.—29th of April,—6 months. 

To 
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To T. Hillman, of Mill-wall, Poplar, for improvements in the con¬ 
struction and fastening of maats.— 1st of May.—6 months. 

To J. Brownill, of Sheffield, for his improved method of transferring 
vessels from a higher to a lower level, or from a lower to a higher 
level on canals, and also for the more conveniently raising or lower¬ 
ing of weights, carriages, or goods, on rail-roads, &c ,—Ist of May. 
—6 months. 

To J. Palmer, of Globe-road, Mile-End, for improvements in the 
moulds, machinery or apparatus, for making paper.—6th of May— 
6 months. 

To T. Adams, of Oldbury, Salop, for improvements on trusses, or 
apparatus for the relief or cure of rupture.—6th of May.—6 months. 

To F. Westby, of Leicester, for his apparatus to be used for the 
purpose of whetting or sharpening the edges of the blades of knives, 
Htc. —6th of May.—2 months. 

To Rear Admiral Brooking, of Plymouth, for a turning or shipping 
fid for securing and releasing the upper masts of ships and vessels. - 
• 6th of May 6 months. 

To M. Fulwood, of Stratford, Essex, for a cement, mastic or com¬ 
position, denominated German Cement.—6th of May.—2 months. 

To J. B. Macneil, of Foleshill, Coventry, for improvements in pre¬ 
paring and applying materials for constructing or rendering more 
durable roads, which materials are applicable to other purposes.—6th 
of May.—6 months. 

To T. Jackson, of Red-Lion-.street, Holborn, for a new metal stud 
to be applied to boots, shoes, and other like articles of manufacture. 
—13th of May.—6 months. 

To J. Ford,of Wandsworth-road,Vauxhall, for improvements in ma¬ 
chinery for clearing, opening, scribbling, carding, combing, slabbing 
and spinning wool, and for carding, roving, or shivering and spinning 
cotton, short-stapled flax, hemp and silk, either separately or com¬ 
bined, and for spinning or twisting long-stapled flax, hemp, silk, 
mohair, &c. and either separately or combined.—13th of May.—6 mo. 

To T. Bonsar Crompton, of Tamworth, in Lancashire, and E. Tay¬ 
lor, of Marsden in Yorkshire, for improvements in the process of pa¬ 
per-making which relates to the cutting.—13th of May.—2 months. 

To C. Chubb, of St. Paul's Churchyard, London, for improvements 
in the construction of door-latches.— 17th of May.—6 months. 

To T. W. and J. Powell, of Bristol, for improvements in the pro¬ 
cess of forming moulds for refining sugar, and in the application of 
materials hitherto unused in making the said moulds.—17th of May. 
—2 months. 

To T. Aspinwall, of Bishopsgate Churchyard, London, Esq., for an 
improved method of casting printing types by means of a mechanical 
process. Communicated from abroad. 22nd of May.—6 months. 

To S. Hall, of Basford, Nottinghamshire, for an apparatus for ge¬ 
nerating steam and various gases to produce motive power, and for 
other useful purposes.—31st of May.—6 months. 

To J. Mofl’at, of King’s Arms-yard, Coleman-street, London, for 
an improvement in apparatus for stoppering and securing chain ca¬ 
bles ; 
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bles ; also for weighing anchors attached to such chain or other cables, 
either with or without a messenger.—3rd of June.—6 months. 

To D. Jobbing, of Uley, Gloucestershire, for an improved method, 
by certain machinery applicable to stocks or fulling-machines, of 
milling and scowering woollen cloths, &c.—3rd June.—2 months. . 

To Baron Charles Wettersted, of Commercial-place, Commercial- 
road, for a liquid or composition for water-proofing and strengthen¬ 
ing leather.—4th of June.—6 months. 

To R. Wilty, of Hauley, Staffordshire, for improvements in appa¬ 
ratus for making coal-gas.—10th of June.—6 months. 

To E. G, Atherley, of York-place, Portman-square, for an appara¬ 
tus fof a method of generating power.—12th of June.—6 months. 

To W. Strachan, of Avon Eitha, Ruabon, Denbighshire, for an im¬ 
provement in the making of alum.—12th of June.—4 months. 

To J. Bartlett, of Chard, Somersetshire, for a new method of pre¬ 
paring dax-thread or yarn for use in the manufacture of boots, shoes, 
sadlery ^ and of sail and of other cloths and bagging.—16th of June. 
—2 mouths. • 

To G. J. Young, of Newcastle-upon-Tync, for a machine whereby 
an additional and improved purchase or power will be given in work¬ 
ing ships, windlasses, and capstans.—21st of June.—6 months. 

METEOROLOGICAL OBSERVATIONS FOR MAY 1828. 

Gosport,—Numerical ItesuUs for the Month. 

Barom. Max. 30*32 May 1. WindNE.—Min. 29*36 May 24. Wind S. 


Range of the index 0*96. 

Mean barometrical pressure for the month. 29*826 

Spaces described by the rising and falling of the mercury. 4*120 


Greatest variation in 24 hours 0*440,—Number of changes 18. 

Therm. Max. 76® May 16. Wind S.—Min. 42° May 8. Wind N.E. 

Range 34°.—Mean tcmp.of exter. air 58°*76. For 31 days with © in 66*42 
Max. var. in 24 hours 24°*00—Mean temp, of spring water at 8 A.M. 61°*29 


De Luc’s Whalebone Hygrmneter. 

Greatest humidity of the sur in the evening of the 11th. 84° 

Greatest dryness of the air in the afternoon of the 15th. 40 

Range of the index. 44 

Mean at 2 P.M. 63°*0 —Mean at 8 A.M. 57°‘0—Mean at 8 P.M. 64*9 

—of three observations each day at 8, 2, and 8 o’clock. 58*3 

Evaporation for the month 3-95 inches. 

Rain near ground 2*29 inches. 

Prevailing wind, S.E. 

Summary of the Weather. 


A clear sky, 5; fine, with various modifications of clouds, 12^; an over¬ 
cast sky without rain, 8; rain, 5<].—^Total 31 days. 

Clouds. 

Cirrus. Cirrocumulus. Cirrostratus. Stratus. Cumulus. Cunmlostr. Nimbus 


20 27 0 27 

24 

21 

Scale of the prevailing Winds. 



N.E. E. S.E. S. S.W. W. 

N.W. 

Days. 

5 4 7 2i 5i 3 

3 

31 



(icncml 
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General Obsex'oatiom.—~'1ihe state of the weather this month has been 
changeable, except in the second week, and showery, with several frosty 
mornings, and intervals of hot sunshine; but upon the whole it has been a 
fine growing month for the corn and vegetation, with mild nights in ge¬ 
neral. The hoar frosts in the mornings of the 6th, 7th, 9th and 10th, and 
the cold blighting winds on several subsequent days, have much injured the 
late bloom of the wall and other fruit trees, and caused a great part of 
the fruit that was set to fall off'. The vines will not be so prolific this year 
as they have been for two or three years past. The grass fields in this 
neighbourhood have been much improved by the recent showers, and from 
their fine appearance a good*crop may be expected: the grass in several 
fields is already cut. 

The chaffers were first observed here in the evening of the 6th, and have 
been unusually numerous, having been seen on the wing every fine day 
since. On the 14th, a quarter of an hour before sunset, a large meteor 
was observed in the N.W. at an altitude of about 40 degrees. Its light 
was vivid, and its descent rapid and nearly perpendicular; the disjoined 
parts continued luminous several seconds of time after its explosion. Its 
appearance so early was remarkable, as meteors are very seldom seen till 
after the evening twilight. 

In the night of the Llth there was thunder, and sheet-lightning the fol¬ 
lowing night for several hours, after a very warm day: thunder and light¬ 
ning also occurred in the evening of the 2^d. 

The mean temperature of the external air this month is more than three 
degrees higher than the mean of May for the last twelve years. 

The atmospheric and meteoric p/uBnomena that have come within our 
observations this month, ore one lunar and two solar halos, three meteors, 
thunder and lightning twice ; and six gales of wind, or days on which they 
have prevailed ; namely, one from the North-east, three from the South¬ 
east, one from the South, and one from the West. 

KEMAHK^ 

London .—May 1. Very fine. 2. Fine: slight rain at night. 3. Drizzly: 
Cloudy. 4. Fine : rain at night. 5. Cloudy. 6. Sultry: with thunder. 
7. Fine: drizzly at night. 8. Fine, 9. Showery, lo. Fine. 11. Cloudy. 
12—15. Very fine. 16. Sultry: much lightning at night. 17—20. Very 
fine, 21. Cloudy: with showers. 22. Cloudy morning: fine. 23. Very 
fine. 24. Heavy rain in morning: showery. 25. Fine. 26. Showery. 
27. Fine morning: showery. 28. Fine. 29. Showery. .30. Very fine. 
SI. Fine. 

5o*<on.—May 1, 2. Fine. 3. Cloudy. 4. Cloudy: rain f.m. 5. Rain. 
6. Fine. 7. Cloudy. 8,9. Fine. 10, 11. Cloudy. 12 — 15. Fine. 
16. Cloudy. 17—19. Fine. 20. Cloudy. 21. Fine. 22, 2.3. Cloudy. 
24. Rain. 25,26. Cloudy. 27, 28. Fine. 2.9, Rain. 30, 31. Fine. 

Pcnzajice.—May 1. Clear. 2. Fair. 3. Fair: a shower. 4. Clear: 
showers. 5—10. Clear. 11. Fair: clear. 12, 13. Clear. 14. Clear: 
fair. 15. Clear: rain. 16. Fair: rain at night. 17. Rain: clear. l8.Clear: 
fair. 19. Rain. 20. Cloudy: rmn. 21. Rain: showers. 22, 23.Fair: 
showers. 24. Rmn:blowing strong. 25. Fair. 26. Rain: showers. 27,28. 
Fair: showers. 29, Clear. 30. Clear: fair. SI. Rmn: clear.—Rain-gauge 
ground level. 
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Xn. On Webs!critrfound inihcPlasfic Clnij (f Aulcnil, nca) 
Paris. By M. Alexandre Rrongniart, Member of Ihc 
Iloyal Acadenn/ (fSeienccs, and Professor of Mi?ieraIo^y al 
Ike Jardiu du Jioi, Paris.* 


nPHE occurrence of the same gcogiiostic circumstances, in 
**■ districts considered to be of the same formation though 
situated very I'emotcly from each other, exhibiting even in the 
beds least dcvclopeil, a re])etition of the most minute particu¬ 
lars,—presents a phmnomenon that cannot but attract the at¬ 
tention of naturalists; and appears to })oint out, that causes, 
simple, but powerful and general^ have concurred in jinxlu- 
cing the several strata deposited in each successive epoch. 

These reflections havefollowed from a discovery 1 have made 
in the environs of Paris, of a substance which, in itselfi is com¬ 
paratively of little importance: but it is precisely because the 
beds in which it is found are so feebly and in-egularly develojicd 
as scarcely to be entitled to rank as a formation, and because 
this substance, occurring in small nodules, is j)ossessed of cha¬ 
racters not very important when taken separately, that we arc 
struck with its appearance in so many places situated widely 
apart. 

We are not surprised at finding granite of similar composi¬ 
tion ill Europe, Asia, and America: but it is more singular to 
observe Websterite always in the same formation in Germany, 
England, in several parts of France, and even at the gates of 
Paris. 

The mineral substance which forms the subject of the present 
communication, is the subsulphate of aluminsi, which was found 
first at Halle in Saxony, and which had been long known by 


* Extracted from the “ Annales des Sciences Naturellesf for March 1828. 
Nrd'Series. Vol. 4-. No. 20. Aug, 1828. M the 
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the erroneous appellation of native alumina; afterwards by that 
of aluminite (already appropriated to aluminous schist), and 
which 1 have in another place* named Wehsterife, dedicating 
it to Mr, Webster of London f, who first discovered this sub¬ 
stance at Newhaven, near Brighton. 

The history of this mineral, independently of the geological 
circumstaiices connected with it, is very remarkable|. It was 
at first, anti for a long time, taken for pure alumina; though, as 
it was difficult to imagine how such a substance could exist in 
a state of perfect purity in the midst of very recent beds, its 
origin was rather attributed to some of the processes of a ma¬ 
nufacture which formerly existed in the spot where it was 
found. In fact, its aspect, anti its form (that of nodules about 
the size of nuts), its position so near the surface of the earth, 
and its being tlie only example which had till then occurretl 
of this substance ; lastly, the com})lete ignorance in which we 
were of the date of the stratum in which it had been met with,— 
all contributed to excite the idea that it w'as merely a product 
of art accidentally buried iri the loose soil. 

Attervrards its properties were more carefully examined: 
first Mr. Sclirciber observed its crystalline structure, which is 
not visible but by the microscope §; then MM. Simon, of Ber¬ 
lin, and Bucholz detected the presence of sulphuric acid. 
M. Chenevix supposed that it was a sulphate of alumina hav¬ 
ing the base in excess; and finally', M. Stroracyer proved that 
it was a subsulphate of alumina in definite proportions, con¬ 
taining 47 per cent of water, or a combination of one atom of 
ahmiina, one atom of sulphuric acid, and 9 atoms of water. 
A/.S + OAg^. 

Mr. Webster having discovered a similar mineral at New¬ 
haven I|,M. Stromeycr determined its composition to be the same 
as that found at Halle: afterwards M. de Basterot meeting with 

a white 

I 

* See the Supplement to Vol. iii. of the Dictionnairc dcs Sciences Na~ 
tureUe, article Argilc Native, 

t Late Secretary and Curator of the Museum of the Geological Society 
of London, and now Professional Geologist and Lecturer on Geology. 

I This history was given much in detail by Keferstein {Lcmh. tasch,, 

10th year 1810, p. ^3); and M. Bonnard has inserted an abridgement of it 
in the Annates dcs Mines, 1821, tom. vi. p. 588. 

§ I have verified this observation, and have described it in my Traile 
Hhncntalrc de Mincralogic, published in 1807, t. i. p. 515; M. Keferstein 
repeated it, and rendered the results more interesting by comparing them 
with the microscopic appearance of other earthy substances. 

II In the enumeration of facts respecting the history of this mineral sub¬ 
stance, it may be proper to observe, that it was in 1813 that Mr. Webster 
found it at Newhaven: shortly afterwards it was determined by Dr. Wol¬ 
laston and Mr. Tennant to be a subsulphatc of alumina; and the latter 

gentleman 



H3 


HI the Plastic Claif of Aulcuil^ m ar Pans. 

a wliite eartliy substance at Bernon, near to E))t:rnay, in the 
lignite of tllat canton, M. Lassaigne analysed it, and found it to 
be also a subsulphate ol’alumina, but diflering somewhat in the 
pro{)ortion ol’ its constituents, owing probably to some impuri¬ 
ties ; for it is proper to state that Websterite appears always 
as a white frial)le earth, and that it is difficult to detach it en¬ 
tirely from the clayey matrix which surrounds it. 

But it is a singularity in this mineral, which I have con¬ 
stantly observed in the three examples just mentioned, that it 
is composed of an infinity of minute acicular crystals, so small 
that they cannot be seen without a microscope with a magni*- 
lying power of at least 400 times: then the crystals are very 
distinct. M. Schreiber had remarked them in the Websterite 
of Halle; I found them in that of Newhaven and Epernay; 
and by means of the fine microscope of Amici, 1 have been 
enabled to determine that they consist of six-sided compressed 
prisms terminated by two culminating facets, consequently 
having a form incompatible with that of alum. 

The tliree exanjples of Websterite found in places very di¬ 
stant from each other, possess therefore the two classes of 
characters which essentially constitute mineral species, parti¬ 
cular composition and form. Let us now examine their geo¬ 
logical situation; and this will not be a useless repetition, 
since we may thus avoid describing the same circumstances 
in detail, when speaking of the Websterite of Autcuil. 

The Websterite of Newhaven .has showm clearly the geo- 
gntistic position of this mineral: it is there in nodules of from 
one inch to two or three inches in diameter, imbedded in an 
ochrey clay mixed with gypsum, which is placed upon the chalk, 
and which penetrates in irregular veins the superior and dis¬ 
integrated part of the rock. That of Bernon, near Epernay, 
found by M. Basterot, occurs also in veins and nodules, in 
the [dastic clay above the chalk, accompanied by lignite and 
gypsum. 

If, after having acquired these ideas respecting the position 
of W’^ebsteritein two points more than 100 leagues asunder, we 
should extend our observation to Halle in Saxony, 200 leagues 
further, we shall there find, instead a supposed ordinary allu¬ 
vial soil, the plastic clay with its gypsum, its lignites, its am¬ 
ber, and its Websterite disseminated in nodules through the for- 


pentleman inserted a notice respecting it in the Journal tie Physique, for 
September 1814. Previous to that time all the knowledge respecting it in 
England, seemed to be confined to the notice of the substance found at 
Halle, and which was described in our cleinentarv books as native alumine. 

—Ei)IT. 
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mation. At Mori also, not far from the last-mentioned spot, 
we meet with a similar substance, determined by M. Stro- 
meyer to contain the same ])rinciples as that of Halle. 

Wc have next to consider a new variety of this mineral, 
which is met with at Auteuil, and which is properly the sub¬ 
ject of this memoir. 

The chalk which supports all the superior sedimentary 
strata in the basin of Paris is seen uncovered at Meudon, but 
does not appear on the right bank of the Seine; it is however 
very near the surface under the hills called Point-du-Jour; 
and also near Auteuil it carries the plastic clay, which covers 
it in many points. Indeed, this clay is worked at the foot of 
the village of Auteuil, in a place called la Glacicre, and is used 
for making bricks and other purposes. It was in this spot, or 
very near it, that M. Beccjuerel found in the plastic clay, lig¬ 
nite, pyrites, sulphate of strontian, phosphate of lime, and 
even a little blende: there also are procured the large well- 
defined and clear crystals of gypsum, so much jirized by ama¬ 
teurs of line minerals. This locality, in the part where 1 have 
examined it, exhibits, iininediatcly under the vegetable soil, a 
plastic clay yellowish and very sandy, having little tenacity, 
traversed by veins of yellowisli ( lay still more sandy, ochrey, 
and divided into many small })ortions. Beneath, is a blucish 
[)iastic clay that is more tenacious, and contains a good deal 
of pyrites anti gypsum. Still lower, is a bed of sand, or rather 
yellow lerruginous coarse gravel; anil below that another bed 
of clay. In this upper yellowish clay we find, and rather in 
nodules than in veins, some })arts that are whitish and IHable, 
composed of a multitude of small roundish grains, closely con¬ 
nected together, yet admitting a greyish clay in the interstices. 
When these little masses are cut across, they present the aspect 
of an oolite consisting of white grains in a greyish paste or 
cement. This is Wcbsteritc. Each grain, when closely ex¬ 
amined, appears to be a little spheroid of a structure indi¬ 
stinctly radiated. When crushed, the powder is very brilliant 
and soft to the touch ; and when examined by the microscope, 
exbibits weilgc-sbaped masses composed of prisms, but so ill- 
determined, that it is necessary to be aware ol' their crystjil- 
linc structure to recognize them. 

It is from these characters that I conjectured this wliite 
oolitic substance to be Websterite; but the complete chemical 
analysis made by M. Dumas leaves no doubt as to its nature. 
It docs not effervesce with nitric acid, which ])roves that the 
argilliuMons inteiposed part is not marl, but plastic clay. 
When heated in a glass tube, water rises at first; but when 
the tube becomes red hot, sulplnirons acid is disengaged in 
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great abundance. Treated by the blowpijie with niii ate of 
coball, it assumes the fine blue colour which denotes alumina. 

It dissolves almost entirely in caustic potash; and this so¬ 
lution affords by nitric acid a precipitate which is redissolved 
by an excess of acid. This last solution is precipitated by 
unimonia and by barytes. 

These experiments sufficiently prove the presence of water, 
alumina, and su4)huric acid, and also the absence of silica. 

'file complete analysis by M. J. Dumas gives 
Sulphuric acid. 23 


Alumina 


30 


Water 




and this result agrees in the constituent principles and their 
proportions with those of the Webstcritcol Halle and New- 
liaven. 


Thus, we perceive, as I have stated in the commencement 
of this notice, that this friable substance, which has more the 
appearance of an adventitious eartliy mixture than of a mineral 
species, presents in its composition, an ideiit ity of principles, 
together wdth a precision in their proportions, rarely found in 
crystallized minerals, which indicate, l)y their solidity and lim- 
pidily, species completely limited. We see it also jdaced in 
geological positions and circumstances of which the constancy 
is no less striking. There is, however, between the Web- 
sterite of Autueil, and that ol’ other localities, a slight difler- 
ence of structure, which may serve.to establish a variety in this 
species. It has tlie oolitic striurture; and we may therefore 
distinguish it by the name of Oolitic IVcbsIcritc of Aiilniil. 


XIll. On the Plucnomcna (f Volcanoes. Ihj Sir Humiuijiv 

Davy, Bart. P.ILS:^ 

in the years 1807 and 1808 I discovered that the 
* ’ alkalies and the earths were composed of inflammable 
matter united to oxygen, a number of inquiries suggested 
themselves with rcsi)ect to various parts of chemical science, 
some of which were capable of being immediately assisted by 
experiment, and others rc(juired for their solution a long series 
of observations, and circimistanccs obUiined only witli diffi¬ 
culty. Of the last kind were the inferences concerning the 
geological appearances connectetl with these discoveries. 

The metals ol' tlie alkalies, and those of such of the earths 
as I had dccom])osed, were found to be highly combustible, 
and altered by air anti water even at the usual temperatures 

From theFhiloiiophicalTransactioiih, for Parti. 
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of the atmosphere; it was not possible, consequently, that they 
should be found at the surface of the globe, but probable that 
they might exist in the interior: and allowing this hypothesis, 
it became easy to account for volcanic fires, by exposure of 
the metals of earths and alkalies to air and water; and to ex¬ 
plain, not only the formation of lavas, but likewise that of ba¬ 
salts and many oilier crystalline rocks, from the slow cooling 
of the products of combustion or oxidation of the newly-dis¬ 
covered substiuices. 

I develojied this opinion in a paper on the decomposition 
of the earths, published in 1808; and since 1812 1 have en¬ 
deavoured to gain evidence respecting it by examining volcanic 
phsenomena of ancient and recent occurrence in various parts 
of Europe. 

In this communication 1 shall have the honour of laying 
before the Royal Society some results of my inquiries. If they 
do not solve the problem respcctii^ the cause of volcanic fires, 
they will, I trust, be found to ofrer some elucidations of the 
subject, and may serve as the foundation of future labours. 

The active volcano on which I have made my observations 
is Vesuvius; and there probably does not exist another so ad¬ 
mirably fitted for the purpose: its vicinity to a great city; the 
facility with which it may be ascended in every season of the 
year; and the nature .of its activity,—all offer peculiar advan¬ 
tages to the philosophic inquirer. 

I had made several observations on Vesuvius in the springs 
of 1814 and 1815, which I shall refer to on a future occasion 
in these pages; but it was in December 1819, and January and 
h^ebruary 1820, that the volcano oflered the most favourable 
opportunity for investigation. On my arrival at Naples, De¬ 
cember 4,1 found that there had been a small eruption a few 
days before, and that a stream of lava was flowing with con¬ 
siderable activity from an aperture in the mountain a little be¬ 
low the crater. On the 5th I ascended the mountain, and ex¬ 
amined the crater and the stream of lava. The crater emitted 
so large a quantity of smoke, with muriatic and sulphurous 
acid fumes, tliat it was impossible to approach it except in the 
direction of the wind; and it threw up every two or three mi¬ 
nutes showers of red hot stones. The lava was flowing from 
an aperture about one hundred yards below it, being appa¬ 
rently forced out by elastic fluids with a noise like that made by 
the steam disengaged from a pressure engine; it rose, perfectly 
fluid, forming a stream of from five to six feet in diameter, and 
immediately fell, as a cataract, into a chasm about forty feet 
below, where it was lost under a kind of bridge formed of 
cooled lava; but it rc-appeared sixty or seventy yards further 

down. 
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down. Where it issued from the mountain, it was nearly white 
hot, and exhibited an appearance similar to that which is shown 
when a pole of wood is introduced into the melted copper of 
a foundry, its surface appearing in violent agitation, large bub¬ 
bles rising, which in bursting produced a white smoke; but 
the lava became of a red colour, though still visible in the sun¬ 
shine, where it issued from under the bridge. The force with 
which it flowed was so great, that the strength of the guide, a 
very stout young man, was insufiicient to keep a long iron rod 
in the current. The whole of its course, with two or three 
interruptions where it flowed under a cooled surface, was 
nearly three quarters of a mile, and it threw off’ clouds of a 
white smoke. It smoked less as it cooled and became pasty; 
but even where it terminated in moving masses of scoria, smoke 
was still visible, which became more distinct whenever the 
scoria was moved, or the red hot lava in the interior exposed. 

Having ascertained that it was {possible to approach within 
four or five feet of the lava, and to examine the vapour imme¬ 
diately close to the aperture, I returned the next day, having 
provided the means of making a number of experiments on the 
nature of the lava, and of the clastic fluids with which it was 
accompanied. I found the aperture nearly in the same state 
as the day before, but the lava spread over a larger surface, 
forming an eddy in the hollow of the rqck, over which it fell, 
from which it could be raised in an iron ladle more easily than 
from the current, and where therg was much more facility of 
placing and withdrawing substances intended to be exposed 
to its agency. 

One of the most important points to be ascertained was, 
whether any combustion was going on at the moment tlie lava 
issued from the mountain. There was certainly no appearance 
of more vivid ignition when it was exposed to air, nor did it 
glow with more intensity when it was raised into the air by an 
iron ladle. I put the circumstance, however, beyond tlie possi¬ 
bility of doubt: 1 threw some of the fused lava into a glass 
bottle furnished with a ground stopper, containing siliceous 
sand in the bottom: I closed it at the moment, and examined 
the air on my return. A measure of it mixed witli a measure 
of nitrons gas gave exactly the same degree of diminution as 
a measure of common air which had been collected in another 
bottle on the mountain. 

I tlirew upon the surface of the lava nitre, both in mass and 
in powder. After this salt had fused, there was a little in¬ 
crease of vividness in the ignition of the lava, but much too 
slight to be referred to pure combustible matter in any quan¬ 
tity ; and on making the experiment on a portion of lava taken 

up 
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up in the ladle, it a})peai’ed that the disengagement of licat 
was partly owing to tlie peroxidation of the }>rotoxidc of iron, 
and to the combination of the alkali of tlie nitre with the earthy 
basis of the lavaj for where tlie nitre had melted, the colour 
had changed from olive to brown. This conclusion was still 
further proved by the circumstance that chlorate of potash 
thrown upon the lava did not increase its degree of ignition so 
much as nitre. When a stick of wood was introduced into a 
portion of the lava so as to leave a little ciirbonaceous matter 
on its surface, nitre or chlorate of potassa then thrown upon 
it caused it to glow with great brilliancy. Some fused lava 
was thrown into water, and a glass bottle filled with w'ater held 
over it to collect the gas disengaged; it was in very minute 
quantity only, anil when analysed on my return proved to be 
common air a little less pure than that disengaged from the 
w^atcr by boiling. A wire of copper of ^^f^th of an inch in 
diameter, and a w'ire of silver of jyth, introduced into the lava 
near its source, were instantly fused: an iron rod of jth of an 
inch, with a piece of iron wire of about ^^iylh, were kept for 
five minutes in the eddy in the stream of lava; they were not 
fused; they did not produce any smell of sulphuretted hydro¬ 
gen when acted on by muriatic acid. A tin-plate funnel filled 
with cold water was held in the fumes disengaged with so much 
violence from the aperture through which the lava issued: 
fluid was immediately condensed upon it, which was of an acid 
and subastriiigcnt taste. It did not precii)itate muriate of 
baryta; but copiously precipitated nitrate of silver, and ren¬ 
dered the triple prussiate of potassa of a bright blue. When 
tlie same funnel was held in the white fumes above the lava 
where it entered the bridge, no fluid was precipitated upon it, 
but it became coated with a white powder which had the taste 
and chemical qualities of common salt, and proved to be this 
substance absolutely pure. A bottle of water holding about 
f of a pint, witfi a long narrow neck, was emptied immediately 
in the aperture from which the vapours pressing out the lava 
issued, and the neck was immediately closed. This air ex¬ 
amined on my return was found to give no absorption with 
solution of potassa; so that it contained no notable proportion 
of carbonic acid, and it consisted of 9 parts of oxygen and 91 
of azote. There was not the least smell of sulphurous acid in 
the vapour from the aperture, nor were the fumes of muriatic 
acid so strong as to be unpleasant; but during the last quarter 
of an hour that I was engaged in these experiments, the wind 
changed, and blew the smoke from the crater upon the spot 
where I was standing: the sulphurous acid gas in the fumes 
was highly irritating to the organs of respiration, and 1 suf¬ 
fered 
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fered so much from the exposure to them that 1 was obligeil 
to descendand the efiect was not transient, for a violent ca¬ 
tarrhal affection ensued, which prevented me for a month from 
again ascending the mountain. 

On the 6th of January I made another visit to Vesuvius. 1 
found the appearance of the lava considerably changed; the 
bocca from which it issued on the 5th of December was closed, 
and the current now flowed quietly and without noise from a 
chasm in the cooled lava about three hundred feet lower down. 
The heat was evidently less intense. I repeated my experi¬ 
ments with nitre with the same results, and exposed pure sil¬ 
ver and platinum to the fused lava: they were not at all changed 
in colour. I collected the sublimations from various parts of 
the cooled lava above. The rocks near the ancient bocca were 
entirely covered with white, yellow, and reddish saline sub¬ 
stances. I found one specimen of large saline crystals in a 
cavity, which had a slight tint of purple: this examined, proved 
to be common salt with a minute portion of muriate of cobalt. 
The other sublimations consisted of common salt in great ex¬ 
cess, much chloride of iron, some sulphate of soda; and by 
the test of muriate of platinum, there a{)pcarcd to exist in them 
a small quantity of sulphate or muriate of potassa; and a so¬ 
lution of ammonia detected the presence of a minute quantity 
of the oxide of copper. 

During the montlis of January and February I made several 
visits to the top of Vesuvius: I shall not particularize them 
all; but shall mention only such as afforded me some new ob¬ 
servations. On the 26th of January, the lava w'as seen nearly 
white hot through a chasm near the place where it flowed from 
the mountain. I threw nitre upon it in large quantities througii 
this chasm, in the presence of H. R. H. the Prince of Den¬ 
mark, whom 1 had the honour of accompanying^ n this ex¬ 
cursion to the mountain, and my friend the Cavaliere Monti- 
celli: there was no more increase of ignition than when the 
experiment was made on lava exposed to the free air. The 
appearance of the sublimations was now considerably changed : 
those near the aperture were coloured green and blue by salts 
of copper; but there was still a great quantity of muriate of 
iron. 1 have mentioned, that on the 5th the sublimate of the 
lava was pure chloride of sodium: in the sublimate of January 
6th, there were both sulphate of soda and indications of sul¬ 
phate of potassa. In the sublimates tliat I collected on the 
26th, the sulphate of soda was in much larger quantities, and 
there was much more of a salt of potassa. From the 5th of 
December to the 20th of February, the lava flowed in larger 
or smaller quantities, so that at night a stream of ignited inat- 
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ter was always visible, more or less interrupted by cooled lava. 
It changed its direction according to the obstacles it met with; 
and never, according to appearances, extended so much as a 
mile from its source. During the whole of this time the cra¬ 
ters, of which there were two, were in activity. The large 
crater threw up showers of ignited ashes and stones to a height 
apparently of from 200 to 500 feet; and from a smaller crater, 
to the right of the large one on tlie side of Naples, steam arose 
with great violence. Whenever the crater could be approached 
it was found incrusted with saline incrustations; and the walk to 
the edge of the small crater on the 6th of January was through 
a mass of loose saline matter, principally common salt coloured 
by muriate of iron, in which the foot sunk to some depth. It 
was easy, even at a great distance, to distinguish between the 
steam disengaged by one of the craters, and the earthy matter 
thrown up by the other. Tlie steam appeared white in the 
day, and formed perfectly white clouds, which reflected the 
morning and evening light of the purest tints of red and orange. 
The earthy matter always appeared as a black smoke, forming 
black clouds; and in the night it was highly luminous at the 
moment of the explosion. 

On the 20th of February, the small crater which had been 
disengaging steam and elastic matter, began to throw out 
showers of stones; and both craters from the 20th to the 23rd 
were more than usually active. On the night of the 23rd, at 
half past 11 o’clock, being in my bed-room at Chiatimone, 
Naples, I heard the windows shake; and going to the window, 
I saw ascending from Vesuvius a column of ignited matter to 
a height at least equal to that of the mountain from its base; 
and the whole horizon was illuminated, notwithstanding the 
brightness of the moon, witli direct volcanic light, and that 
reflected frj^m the clouds above the column of ignited matter. 
Several eruptions of the same kind, but upon a smaller scale, 
followed at intervals of a minute and a half or two minutes; 
but there were no more symptoms of earthquake, nor did I 
hear any noise. On observing the lava, it appeared at its 
origin much broader and more vivid; and it was evident tliat 
a fresh stream had broken out to the right of the former one. 
On the morning of the 24th I visited the mountain; it was not 
possible lo ascend to the top, which was covered with clouds, 
nor to examine the oriflee from which the lava issued. The 
stream of lava near the place where it terminated was from 
50 to 100 feet broad. It had precisely the same appearances 
as the lava which had been so long running. I collected the 
saline matter condensed upon some of the masses of scoria 
which were carried along by the current and deposited on the 
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edge of the stream; they proved to be the same in the nature 
of their constituent parts as tliose of the lava of the 26th of 
January, but with a larger proportion of sulphate of soda, and 
a smaller proportion of muriate of iron; and I have no doubt 
that the dejise white smoke which was emitted in immense 
columns by the lava during the whole of its course, was pro¬ 
duced by the same substances, 

J shall now mention the state of the volcano at some other 
periods. 

When I was at Naples in May 1814*, the crater had the ap¬ 
pearance of an immense funnel, closed at the bottom, with 
many small apertures emitting steam; and on the side towards 
Torre del Greco, there was a large aperture from which flame 
issued to a height of at least 60 yards, producing a most 
violent hissing noise. This phaenomenoii was constant during 
the three weeks 1 remained at Naples. It was impossible to 
approach sufficiently near the flame to ascertain the results of 
the combustion; but a considerable quantity of steam ascended 
from it. When the wind blew the vapours upon us, there was 
a distinct smell both of sulphurous and muriatic acids. There 
was no indication of carbonaceous matter from the colour of 
the smoke; nor was any dejmsited upon the yellow and white 
saline matter which surrounded the crater, and which I found 
to be principally sulphate and muriate of-soda, and muriate of 
iron: in some specimens there was a considerable quantity of 
muriate of ammonia. 

In March 181.5, the appearances presented by the crater 
were entirely different. There was no aperture in the crater; 
it was often (juiet for minutes together, and then burst out into 
explosions with considerable violence, sending fluid lava and 
ignited stones and ashes to a considerable height, many hun- 
tlred feet, in the air. 

These eruptions were preceded by subterraneous thunder, 
which appeared to come from a great distance, and which 
sometimes lasted for a minute. During the four times that I 
was upon the crater in the month of March, I had at last learnt 
to estimate the violence of the eruption from the nature of the 
sound: loud and long continued subterraneous thunder indi¬ 
cated a considerable explosion. Before the eruption the cra¬ 
ter appeared perfectly tranquil; and the bottom, apparently 
without an aperture, was covered with ashes. Soon, indistinct 
rumbling sounds were heard as if at a great distance; gra¬ 
dually the sound approached nearer, and was like the noise of 
artillery fired under our feet. The ashes then began to rise 
and to be thrown out with smoke from the bottom of the crater; 
and lastl}', the lava and ignited matter was ejected with a most 

N 2 violent 
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violent explosion. I need not say that when I was standing 
on the edge of the crater witnessing this phaenomenon, the 
wind was blowing strongly from me: without this circumstance 
it would have been dangerous to have stood on the edge of 
the crater; and whenever I’rom the loudness of the thunder 
the eruption promised to be violent, I always ran as far as pos¬ 
sible from the seat of darjger. 

As soon as the eruption had taken place, the ashes and 
stones which rolled down the crater seemed to fill up the aper¬ 
ture, so that it appeared as if the ignited and elastic matter 
were discharged laterally; and the interior of the crater as¬ 
sumed the same appearance as before. 

I shall now offer some observations on the theory of these 
phenomena. It appears almost demonstrable that none of 
the chemical causes anciently assigned for volcanic fires can 
be true. Amongst these, the combustion of mineral coal is 
one of the most current; but it seems wholly inadequate to 
account for the phaenomena. However large a stratum of 
j)it-coal, its combustion under the surface could never produce 
violent and extensive heat; for the production of carbonic 
acid gas, when there was no free circulation of air, must tend 
constantly to impede the process: and it is scarcely possible 
that carbonaceous matter, if such a cause existed, should not 
be found in the lava, and be disengaged with the saline or 
aqueous products from the bocca or craters. There are many 
instances in England of strata of mineral coal which have been 
long burning; but the results have been merely baked clay 
and schists, and it has produced no result similar to lava. 

If the idea of Leraery were correct, that the action of sul¬ 
phur on iron may be a cause of volcanic fires, sulphate of iron 
ought to be the great product of the volcano; which is known 
not to be the case; and the heat produced by the action of 
sulphur on the common metals, is quite inadequate to account 
for the appearances. When it is considered that volcanic fires 
occur and intermit with all the phaenomena that indicate in¬ 
tense chemical action, it seems not unreasonable to refer them 
to chemical causes. But for phaenomena upon such a scale, 
aa immense mass of matter must be in activity, and the pro¬ 
ducts of the volcano ought to give an idea of the nature of the 
substances primarily active. Now what are these products ? 
Mixtures of the earths in an oxidated and fused state, and in¬ 
tensely ignited; water and saline substances, such as might be 
furnished by the sea and air, altered in such a manner as might 
be expected from the formation of fixed oxidated matter. But 
it may be said, if the oxidation of the metals of the earths be 
the causes of the phienomenu, some of these substances ought 
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occasionally to be found in the lava, or the combustion ought 
to be increased at the moment the materials passed into the 
atmosphere. But the reply to this objection is, that it is evi¬ 
dent that the changes which occasion volcanic fires, take place 
in immense subterranean cavities; and that the access of air 
to the acting substances occurs long before they reach the ex¬ 
terior surface. 

There is no question but that the ground under the solfa- 
terra is hollow, and there is scarcely any reason to doubt of a 
subterraneous communication between this crater and that of 
Vesuvius: whenever Vesuvius is in an active state, the sol- 
faterra is comparatively tranquil. I examined the bocca of the 
solfaterra on the 21st of February 1S20, two days before the 
activity of Vesuvius was at its height: the columns of steam 
which usually arise in large quantities when Vesuvius is tian- 
(juil, were now scarcely visible, and a piece of paper thrown 
into the aperture did not rise again; so that there was every 
reason to suppose the existence of a descending current of air *. 
The subterraneous thunder heard at such great distances un¬ 
der Vesuvius, is almost a demonstration of the existence of 
great cavities below filled with aeriform matter: and the same 
excavations which in the active state of the volcano throw out 
during so great a length of time immense volumes of steam, 
must, there is every reason to believe, ,in its quiet state be¬ 
come filled with atmosj)heric airf. 

To what extent subterraneous cavities may exist even in 
common rocks, is shown in the limestone caverns of Carniola, 
some of which contain many hundred thousand cubical feet of 
air; and in proportion as the depth of an excavation is greater, 
so is the air more fit for combustion. 

The same circumstance which would give alloys of the me¬ 
tals of the earths the power of })roducing volcanic phmnomena, 
namely, their extreme facility of oxidation, must likewise pre¬ 
vent them from ever being found in a pure combustible state 
in the products of volcanic eruptions; for before they reach 
the external surface, they must not only be exposed to the air 
in the subterranean cavities, but be propelled by steam; which 
must possess, under the circumstances, at least the same faci¬ 
lity of oxidating them as air. Assuming the hypothesis of the 

* In 1814, in 1815, and in January 1819, when V^esuvius was compara¬ 
tively tranquil, I observed the solfaterra in a very active state, throwing up 
large quantities of steam and some sulphuretted hydrogen. 

f Vesuvius is a mountain admirably fitted, from its form and situation, for 
experiments on the effect of its attraction on the pendulum: and it would 
be easy in this way to determine the problem of its cavities. On Etna, the 
fuoblcin might be solved on a larger scale. 
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existence of such alloys of the metals of tlie earths as may bum 
into lava in the interior, the whole plia;nomena may be easily 
explained from the action of the water of the sea and air on 
those metals; nor is there any fact or any of the circumstances 
which 1 have mentioned in the preceding part of this paper, 
which cannot be easily explained according to that hypothesis. 
For almost all the volcanoes in the old world of considerable 
magnitude are near, or at no considerable distance from the 
sea: and if it be assumed that the first eruptions are produced 
by the action of sea water upon the metals of the earths, and 
that considerable cavities are left by the oxidated metals thrown 
out as lavii, the results of their action are such as might be an¬ 
ticipated ; for after the first eruptions, the oxidations which 
})roduce the subsequent ones may take place in the caverns 
below the siirl'acc; and when the sea is distant, as in the vol¬ 
canoes of South America, they may be supplied with water 
from great subterranean lakes; as I lumboldt states that some 
of them throw up quantities of fish. 

On the hypothesis of a chemical cause for volcanic fires, and 
reasoning from known facts, there appears to me no other ade¬ 
quate source than the oxidation of the metals which form the 
bases of the earths and alkalies; but it must not be denied that 
considerations derived from thermometrical experiments on 
the temperature of mines and of sources of hot water, render 
it probable that the interior of the globe possesses a very high 
temperature: and the hypothesis of the nucleus of the globe 
being composed of fluid matter, offers a still more simple so¬ 
lution of the phaenomena of volcanic fires than that which has 
been just developed. 

whatever opinion may be ultimately formed or adopted on 
this subject, I hope that these inquiries on the actual products 
of a volcano in eruption will not be witliout interest for the 
Royal Society. 


XIV. Mationalc of the Diffiadty of separating Plane Surfaces 
by a Blasti in certain Cases. By R. Hare, M.D. Professor 
of Chemistry in the University of Pennsylvania.* 

^T^HE phasnomenon above alluded to, is usually illustrated 
-*■ by means of two discs, into the centre of one of which, a 
tube is fastened, so that on blowing through the tube, the 
currt'iit is arrested by the other moveable disc. Under these 
circumstances, the moveable disc is not removed as would be 
naturally expected. Supposing the diameter of the discs to 


* Comuuiiiicatcd by the Author. 
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be to that of the orifice as 8 to 1, the area of tlic former to the 
latter must be as 64* to 1. Hence if the discs were to be se¬ 
parated (their surfaces remaining parallel) with a velocity as 
great as that of the blast, a column of air must meanwhile be 
interposed 64 times greater than that which would escape 
from the tube during the interim. Consecjuently, if all the air 
necessary to preserve the equilibrium be supplied from the 
tube, the discs must be separated witli a velocity as much less 
than that of the blast, as the column, required between them, 
is greater than that yielded by the tube; and yet the air can¬ 
not be supplied from any other source, unless a deficit of pres¬ 
sure be created between the discs, unfavourable to their se¬ 
paration. 

It follows, then, th.at under the circumstances in question, the 
discs cannot be made to move asunder with a velocity greater 
than l-64th of that of the blast. Of course all the momentum 
of the aerial particles which constitute the current through 
the tube, will be expended on the moveable disc, and the thin 
ring of air which exists around the orifice between the discs; 
and since the moveable disc can only move with l-64th of the 
velocity of the blast, the ring of air in the interstice must ex¬ 
perience nearly all the momentum of the jet, and must be 
driven outwards; the blast following it in various (currents ra¬ 
diating from the common centre of the tube and discs. The 
effect of such currents in producing an afflux of the adjoining 
portions of any fluid in which they may be excited, is well 
known, having been successfully iflustrated by Venturi. (See 
Nicholson’s Journal, quarto scries, vol. ii. p. 172.) Accordingly 
tlie afflux of air towards the discs counteracts the small velo¬ 
city which the blast would communicate, and thus prevents 
their separation, and may even cause them to approach each 
other, if previously situated a small distance apart. 

This rationale commences W'ith the assumption, that the 
discs will remain nearly parallel. That there cannot be much 
deviation from parallelism must be evident; since any obliquity 
will make the opening greater on one side than on tlie other; 
and the jet proceeding with most force towards the widest 
opening, will increase the afflux of air upon the outer surface 
of the moveable disc in the part where the current is strongest, 
and thus correct the obliquity. 


XV. Chemical 
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XV. Chemical Examination of the Oxides of Manganese, By 
Edwaiid Turneii, M,D. F.R.S. Ed. Professor of Chemistry 
in the University of London, and Eellona of the Royal College 
of Physicians of Edinburgh. 

[Concluded from p. 35.] 

Part II. 

On the Composition of the Ores of Manganese desa ibed by Mr. 

Haiti inger. 

Method of Analysis. —T>URE fragments of the ores were 

^ carefully selected, reduced to fine 
powder in a mortar of agate, and washed with distilled water. 
Some of the ores yielded nothing to the action of water; but 
from some of them, especially from those of Ihlefeld, minute 
quantities of the muriate and sulphate of lime, and sometimes 
of soda, were separated by the action of water. It is the ac¬ 
cidental presence of the muriates which gives rise to the dis¬ 
engagement of chlorine when sulphuric acid is added to some 
of the native oxides of manganese, and which induced Mr. 
Macmullin to regard chloric acid as a constituent of these ores. 
For the correction of this error we arc indebted to Mr. Richard 
Phillips with whose observation my own experiments cor¬ 
respond ;—none of the native oxides yield a trace of chlorine 
on the addition of sulphuric acid, provided the muriates have 
been previously removed by washing. 

I’lie ores, before being submitted to analysis, were dried at 
212° F., by which means they were brought to the same degree 
of dryness which they possessed before being washed. The 
water naturally contained in them was ascertained in every 
instance by heating a known quantity of the ore to redness, 
and collecting the water in a tube filled with fragments of the 
chloride of calcium. 

The quantity of oxygen was in most cases ascertained both 
by bringing the ore to the state of red oxide by exposure to a 
white heat, and by converting it into the protoxide by means 
of heat and hydrogen gas. When performed with the pre¬ 
cautions stated in the first part of this communication, cither 
of these methods may be relied on with confidence; but the 
first is more convenient in general practice, because it requires 
less time and a more simple apparatus. The latter is some¬ 
times very troublesome, owing to the difficulty with which some 
of the ores of manganese, the native peroxide for example, are 

* Phil. Mag. and Annals, vol. i. p. 313. 
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reduced by hydrogen to tlie slate of pure protoxide. I have 
in no instance estimated the quantity of oxygen by means of 
the deutoxide, the formation of this compound being in my 
opinion too uncertain to admit of any analytic process being 
founded upon it. 

In searching for the presence ot foreign matters 1 liave eni- 
])loyed the following processes. The water which was expelled 
from the ores by heat, was examined with test j)aper, but was 
always found quite free from alkaline or acid reaction, 'i'he 
absence of carbonates was ascermined by the entire want of 
clTervescence on the addition of dilute nitric acid. Strong sul¬ 
phuric acid did not cause the evolution of chlorine or any acid 
fumes. 

On dissolving the ores in muriatic acid and evaporating tlie 
solution to pcrl’ect dryness, the residue, with the exception of 
a little siliceous matter and red oxide of manganese proceeding 
from slight decomposition of the chloride, was always com¬ 
pletely rcdissolved by water. This circumstance demonstrates 
the absence of phosphoric and arsenic acids, which, if present, 
would have been left as the insoluble })hosphate or arseniate 
of manganese. well known methods 1 satisfied myscll of 
the absence of sulphuric acid, alumimi, and magnesia. In se¬ 
veral of the ores the oxalate of ammonia detected a trace of 
lime. It is remarkable that every species, with one exception, 
contains baryta. In most of them, indeed, it is present only 
as an impurity; but in two of the ores, the luicleavable man¬ 
ganese-ore or black hematite, anil the manganese oxide noir 
barytifhe of Haiiy, it is an essential ingredient of the mixture. 
In those species in which tliis earth exists as an impurity, it is 
not united with tlie sulphuric or carbonic acid; but is most 
probably combined with the }ieroxide of manganese. 

From the frequency with which iron has been found accom¬ 
panying the ores of manganese, I was led to expect its pre¬ 
sence, and employed the Icrrocyanate of potash and hydrosid- 
phuret of ammonia as re-agents for its detection. The muriatic 
solution of the different species yielded a white precipitate with 
the feiTocyanate of potash, and the characteristic flesh-coloured 
sul[)hurct of manganese with the hydrosulphuret of ammonia. 
It hence follows that all the ores submitted to analysis, even the 
uncleavablo manganese-ore, which has been placed among the 
ores of iron, are perfectly free from iron, as well as from cop¬ 
per, lead, and similar metallic substances. 

Analysis of Manganite o?- the Prismatoidal Manganese^ore. 
—■This ore, even when selected with the greatest care, yields 
to distilled water traces of the muriates and sulphates of lime 
and soda. It dissolves without residue in muriatic acid, and 
Vol. 4-. No. 20.1828. O is 
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is free from siliceous earth, lime, baryta, and every other im- 
j)urity. It is the purest native oxide of manganese wliich has 
fallen under my notice. Its powder has a uniform brown tint, 
and 1 have been unable to observe in it any tendency to pass 
into the peroxide by absorbing oxygen from the air. After 
exposure to the air for six months, during which it was fre¬ 
quently moistened with distilled water, it underwent no change 
of weight. Cold sulphuric acid acts very feebly on this oxide. 
M. Gmeliii* of Heidelberg states tliat it is not dissolved at all 
by this acid in the cold, and I was at first of the same opinion: 
but by employing a considerable (juantity of the oxide, and 
agitating the mixture frequently, the acid does acquire a red 
tint in the course of two or three days. In this respect mau- 
ganite agrees with the peroxide; but differs from all the other 
species, which communicate a red colour to cold sulphuric 
acid with much greater facility. 

When manganitc is heated to redness it gives out I O’10 per 
cent of water; and the total loss from exposure to a white heat 
is 13*15 per cent. Deilucting from the last number the amount 
of water, 3*05 remain as the loss in oxygen. The result of 


this analysis is therefore, 

Red oxide. 86*85 

Oxygen. 3*05 

Water. 10*10 


100*00 

According to this analyses, manganite contains an oxide of 
manganese, 89*9 parts of which yield 3*05 of oxygen, on being 
converted into the red oxide. An equal quantity of pure deut- 
oxide, in undergoing a similar change, should Jose 2*997 of 
oxygen. 

Exposed to a strong red heat and a current of hydrogen 
gas, 100 parts of manganite lost 19*09 parts in one experi¬ 
ment, and 19*07 in another. The mean is 19*08, and sub¬ 
tracting 10*10 as water, 8*98 remain as oxygen. According 
to this analysis the manganitc is composed of 


Protoxide. 80*92 

Oxygen . 8*98 

Water. 10*10 


100*00 

Now as 80*92: 8*98 .*: 36 : 3*995. 

* I regret that I have been unable to obtain a sight of that volume of 
the '/.ciUchnft de-r Mmeralo^, which contains M, Gmelin’s ]m[)er on the 
composition ot the oxides of manganese. My knowledge of his labours is 
solely derived from M. Leonhard’s llandbuch der Ori/ktognosic. 
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From the result of both analyses it is apparent that man- 
ganite, in. relation to manganese and oxygen, is a deutoxide. 

Also as 8.9*90 : 10*10 :: 40 : 4*494. 

The fourth number is so near 4*5, half an equivalent of water, 
that we may safely regard manganite as a compound of 80 
parts or two equivalents of the deutoxide of manganese, and 
9 parts or one equivalent of water. 

The material for the preceding analysis was taken from a 
very fine crystallized specimen from Ihlefeld. The result of 
Gmelin’s analysis of the same variety is as follows:—Red oxide 
87*1, oxygen 3*4, water 9*5. The water is here certainly un¬ 
derrated. 

The grey oxide from Undenaes in West Gothland, analysed 
by Arfwedson, is a similar compound. 

Analysis of the Brachyt ijpom Manganese-ore or Braunitc .— 
The colour of this ore, both in mass and in powder, is nearly 
black. With sulphuric acid it yields no distinct odour of 
chlorine. It dissolves in muriatic acid, leaving a trace of si¬ 
liceous matter. The solution gives a precipitate ol sulphate 
of baryta with sulphuric acid, but does not contain any other 
impurity. Of all the native oxides this is the most easily re¬ 
duced to the state of protoxide by the action of hydrogen gas. 
The material for analysis formed part of a specimen from 
Filgersburg. 

As a mean of two closely corresponding experiments, this 
oxide contains 0*949 per cent of water. 

To ascertain the (juantity of oxygen, 15*634 grains were 
exposed for half an hour to the action of hytlrogeii gas at a 
red heat. The residue weighed 14*837 grains, tmd had the 
light green tint of the protoxide. The total loss was 1*797 
grains, or 10*80 per cent; and subtracting 0*949 for water, 
there remains 9*851 per cent as the loss in oxygen. 

The baryta was precipitated by sulphuric acid from a solu¬ 
tion in muriatic acid of 42*09 grains of the mineral. The pre¬ 
cipitate after being heated to redness amounted to 1*44 grains, 
equivalent to 0*951 of a grain or 2*26 per cent of pure baryta. 
According to this analysis, 100 parts of the ore contain 

Protoxide ... 86*94 

Oxygen. 9*851 

Water. 0*949 

Baryta. 2*260 

Silica... a trace. 


100*000 

Now 86*94: 9*851:: 36: 4*079; and as the presence of wa¬ 
ter and baryta, from the small <]uantity of these substances, 

O 2 must 
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must be regarded rather as accidental than essential to the 
mixture, it follows that braiiuite is an anhydrous deutoxide of 
manganese. I apprehend the baryta must be in combination 
with deutoxide of manganese; since, were it united with per¬ 
oxide, the loss in oxygen would exceed the (jiiantity above 
stated. 

I am not ac(|uainted with any analysis of this mineral by 
t>ther chemists. 

Analysis of the Pip'umidal Mujigancse-orc or Hausmaimite .— 
Hausraannitc, before being washed, yields a faint odour of 
chlorine by the action of sulphuric acid. When heated to 
redness it gives olf 0‘435 per cent of w'ater; and at a while 
heat tlie loss is only 0*65 per cent, indicating 0*215 of oxygen. 
When dissolved in muriatic acid, a small cjiiantity of silica is 
left, amounting to 0*337 per cent; and on adding sulphuric 
acid to the solution, a little sulphate of baryta subsides, indi¬ 
cating 0*111 per cent of the pure earth, l lausmannite is ac¬ 
cordingly resolved by this analysis into 


Red oxide.9S*09S 

Oxygen. 0*215 

Water. 0*435 

llaryta. 0*111 

Silica. 0*337 


100*000 

This oxide is manilestly an anhydrous red oxide of manga¬ 
nese. The small quantity of oxygen lost at a white heat is 
probably owing to the admixture of a little deutoxide or per¬ 
oxide, combined with the baryUi. 

From some preliminary experiments on hausmannitc, M. 
(imelin of Heidelberg* inferred that it is a pretty pure red 
oxide, an inference which entirely agrees with the result of 
the preceding analysis. This is the only chemical examination 
of haiismannile by other chemists, which I have met with. 
The material for my analysis was part of a specimen from 
Ihlefeld, for which I am indebted to the kindness of Professor 
Stromeyer. 

Analysis of Pip olasiie, or the Prismatic Man»anesc-orc .— 
The following analysis was made with a comj)act columnar 
variety from Elgcrsburg, whicli has a specific gravity of 4*94, 
and the individuals of which have a parallel direction. With 
sulphuric acid it does not yield a trace of chlorine; and 
the only impurities which I could discover in it arc silica and 
baryta, the former amounting to 0*513, and the latter to 0*532 
per cent. 


* Lconhanl'b Uandfmck dcr Oryklogwsia. 
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The quantity of water was determined as usual by means of 
the chloride of calcium, and amounted to 1*12 per cent. 

On exposing 23*74G grains of this oxide to a white heat, 
the loss proved to be 3’064 grains or 12*90 per cent. Sub¬ 
tracting 1*12 for water, there remain 11*78 as the loss of 
oxygen. 

Accordingly, 100 parts of die pyrolusite were resolved into 


Red oxide.. 84*055 

Oxygen.11*78 

Water. 1*12 

Baryta. 0*532 

Silica. 0*513 


100*000 

Now, omitting the water, baryta, and silica as accidental im¬ 
purities, the remaining 97*835 parts lose 11*78 parts, or 12*04 
per cent of oxygen in being converted into the red oxide. On 
the supposition that pyrolusite is composed of one equivalent 
of manganese and two equivalents of oxygen, it should lose in 
passing into the state of red oxide exactly 12*122 per cent of 
oxygen, a quantity which corresponds closely with the result 
of analysis. It is therefore an anhydrous peroxide of mao- 
ganese. 

I have analysed another columnar variety of pyrolusite, 
which has a density of 4*819, and of which tlie individuals ra¬ 
diate from a common centre. I brought it with me from Ger¬ 
many, and believed it to be from Bilei'eld, as the ticket indi¬ 
cated ; but Mr. Haidinger, after carefully inspecting several 
large cabinets in Germany, has been unable to discover any 
similar specimen which is known to have been found in that 
place. Its locality therefore is doubtful. 

This variety is less pure than the foregoing. Before being 
washed, it yields chlorine on the addition of sulphuric acid; 
and after the muriates have been removed by distilled water, 
the neutral solution in muriatic acid gives traces of lime with 
oxalate of potash. It contains silica and baryta nearly in the 
same proportion as the first variety. 

The following is the result of my analysis : 


Red oxide. 

.85*617 

Oxygen. 

.11*599 

Water. 


Silica. 


Baryta. 


Lime . 



100*000 
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Subtracting 2*784' as impurities, there remain 97*214 jiarts, 
which lose 11*599, or 11*931 per cent, of oxygen in being 
converted into the red oxide. It is therefore an anhydrous 
peroxide, most probably containing an admixture of some 
other oxide. 

Analysis of Psilomclanc, or the Uncleavable Manganese-ore. 
—This mineral when reduced to powder has a brownish-black 
colour. W^ith sulphuric acid it does not emit any odour of 
chlorine. It dissolves completely in muriatic acid, excepting 
a small quantity of silica which amounts to 0*26 per cent; and 
the only substances which I could detect in the solution are 
baryta and the oxide of manganese. Though this ore has been 
placed by mineralogists among die oxides of iron, under the 
names of Black Hematite and Black Iron-ore, pure fragments 
of it do not contain a trace of that metal. 

When heated to redness psilomelane gives out 6*216 per 
cent of water. The diminution in weight occasioned by ex¬ 
posure to a white heat is 13*58 per cent; and on subtracting 
6*216 for water, there remains 7*364 as the loss in oxygen. 

To ascertain the quantity of baryta 30*028 grains of trie mi¬ 
neral were dissolved in muriatic acid, and the baryta precipi¬ 
tated by means of the sulphate of soda, a considerable excess 
of muriatic acid being allowed to remain in the liquid, to pre¬ 
vent any manganese. from adhering to the pi*ecipitate. The 
sulphate of baryta, after exposure to a red heat, amounted to 
7*434 grains, equivalent, apeording to the atomic numbers of 
Dr. Thomson, to 4*914 grains, or 16*365 per cent of pure 
baryta. 

According to this analysis, 100 parts of psilomelane have 
yielded of 

Red oxide. 69*795 

Oxygen. 7*364 

Baryta. 16*365 

Silica. 0*260 

Water. 6*216 

100*000 

The precise atomic constitution of psilomelane is not made 
apparent by this analysis; and, indeed, the result is of such a 
nature as to leave no doubt of this mineral containing more 
than one oxide of manganese. For it follows, from the quan¬ 
tity of oxygen expelled by heat, that a considerable part of 
the manganese must be in the form of peroxide; but it is 
equally clear that the whole of it cannot be in that state, be¬ 
cause 69*795 parts of red oxide require 9*627 instead of 7*364 
parts of oxygen to constitute the peroxide. On perceiving 

this 
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this deficiency of oxygen, I at first suspected that the baryta 
might prevent tiie usual quantity of oxygen from being expelled 
from the peroxide by heat Accordingly I ascertsiined the 
quantity of pure red oxide by the way ot jirecipitation; but its 
amount corresponded closely with the number already stated. 
Psilomelane must therefore, I conceive, be a mixed mineral. 

1 was at first disposed to regard it as a compound of baryta 
and peroxide of manganese, accidentally containing an ad¬ 
mixture of some other oxide in a lower stage of oxidation; but 
the fact noticed by Mr. Haidingcr of psilomelane being fre¬ 
quently and intimately associated with pyrolusite in the mi¬ 
neral kingdom, appears to justify the inference, that the un- 
cleavable manganese-ore consists essentially of some com¬ 
pound, in proportions not yet ascertained, of baryta and the 
deutoxide of manganese, and that pyrolusite is the accidental 
ingredient. The propriety of this view is further shown by 
an analysis of the following ore from llomaneche, a mineral 
which is analogous to psilomelane in the proportion of its in¬ 
gredients, and in which an admixture of pyrolusite may be 
detected by the eye. 

Analysis of the Manganese oxide noir Barytifere from Ro~ 
manhhe ,—The observations of Mr. Haidmger leave no doubt 
of this ore being a mixed mineral; and according to my ana¬ 
lysis it is very analogous to psilomelane. The specific gravity 
of some of the purest fragments which I ’could select, is 4*365 ; 
and the density of psilomelane, according to Mr. Haidinger, 
is 4*145. The colour of both minerals is similar. 

The black oxide of Romaneche yields a very faint odour of 
chlorine with sulphuric acid. When heated to redness it gives 
out 4*13 per cent of water. At a white heat it loses 11*39 per 
cent; and after subtracting 4*13 for water, there remain 7*26 
as the loss in oxygen. 

In order to ascertain the quantity of baryta, 32*13 grams 
were dissolved in muriatic acid; and after separating a small 
portion of silica, which amounted to 0*953 per cent, preci¬ 
pitated the baryta by means of the sulphate of soda. The in¬ 
soluble sulphate, after exposure to a red heat, weighed 8*113 
grains, equivalent to 5*363 grains, or 16*69 per cent of pure 
baryta, JOO parts of the oxide are accordingly resolved into 


Red oxide. 70*967 

Oxygen. 7*260 

Baryta.16*690 

Silica. 0*953 

Water. 4*130 


100*000 


This 
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This mineral was analysed some years ago by Vauqiielin 
and Dolomleu; but the numbers which they nave mentioned, 
owing to the insufficient mode of analysis employed at that 
time, are not entitled to any confidence.— {Journal des Mines 
ix. 778.) 

XVI. General Solution of the Problem: to represent the Parts 
of a given Surface on another given Surface, so that the 
smallest Parts rfthe Representation shall be similar to the cor¬ 
responding Parts of the Surface represented, lip C. F. Gauss. 
Answer to the Prize Qut;slion proposed bp the Ropal Societp 
of Sciences at Copenhagcii^. 

Ab his via sternitur ad niajorn. 

^l^HE author of this paper believes that he must consider 
-*■ the re})eated selection by the Iloyal Society of the question 
which forn^s the subjects of it, as a proof of the importance 
which the Royal Society attaches to it; and has thereby been 
induced to submit a solution found by him some consider¬ 
able time since, as the lateness of the time at which he was in¬ 
formed of the prize question would otherwise have prevented 
him from sending an answer. He regi'ets that the latter cir¬ 
cumstance has obliged him to limit his inquiry to the essen¬ 
tial part only, besides hinting some obvious applications to 
the projection of maps and the higher branches of geodetics. 
Had it not been for the nfear approach of the term fixed by 
the Society, he would have followed up several inquiries, and 
have detailed numerous applications of the subject to geo- 
detical operations; all which he must now reserve to himself 
for another moment and another place. 

December _ 

1. The nature of a curve surface is determined by an c(|ua- 
tion between the coordinates belonging to every point of the 
same x, p^ z. In consequence of this equation, every one of 
these three variable quantities may be considered as a function 
of the two others. It is still more general to introduce two 
new variable quantities t, u, and to represent each of the quan¬ 
tities x,y, 3 as a function of t and u, by which at least generally - 
speaking, determinate values of t and u always belong to every 
determinate point of the surface, and vice versa. 

2. Let X, Y, Z, T, U have the same signification for a se¬ 
cond surface, which x,y, z, t, u had in reference to the first. 

3. To represent the former surface on the second means to 

* From Prof. Schumacher’s Astronomische Abhandlungcti, No. 3. 

establish 
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establish a law by whieh a determinate point of the second 
surface is to correspond to every point of the first. This will 
have been effected if T and U have been made equal to two 
functions of t and n. These functions will cease to be arbi¬ 
trary as soon as they arc required to satisfy certain conditions. 
As X, Y, Z next become likewise functions of t and m, these 
functions must, therefore, besides satisfying the conditions re- 
(juired by the nature of the second surface, also fulfill those of 
the representation. 

The problem of the Royal Society of Sciences prescribes 
that the representation shall be similar to the object repre¬ 
sented in the smallest parts. It is, therefore, first required to 
find an analytical expression for this condition. Let us sup- 
])ose that the following eijuations are the result of the difle- 
rentiation of the functions of t and u expressing the values of 

yi h Y, z. 

d.r ■=. adt + a'du 
dif t=i bdf + b’d n 
d z = c dt dd u 

d X = A d / + A'd u 
dY = lidf + Wdu 

dZ^Cdt + Odu 

llie condition prescribed rc(|uires first that all infinitely small 
lines proceeding from one point of the first surface and situate 
in it, shall be proportionate to the corrcsjionding lines on the 
second surface; and next, that the,former shall form between 
them the same angles as the latter. 

Such a linear element on the first surface has this expression 
»/ (fa- + + c’)df +2 {aa! + blit + cd) dtdu+{a' '•*++ d'^)d'td^ 
and the corresponding one on the second surface is 


V ((A‘^+B*+C-) df+2 (AA'+BB' + CC') dl du + (A'^+B'« 

+ C'®)dM*). 

If both are to be in a certain ratio imlependent of dt and du^ 
the three quantities 

ad-\-hV^cc\ 

must evidently be respectively proportional to the three quan¬ 
tities A^+BHC^ AA'-fBB' + Ca, A'^+B'HO^. 


If we suppose that the values « and u-^lu corre¬ 
spond to the extreme points of a second element on the first 
surface, the cosine of the angle formed between die two ele¬ 
ments on that surface, wdll be 


] 
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and we shall obtain an exactly similar expression for the co¬ 
sine of the corresponding angle on the second surface by 
changing 6, c, a\ U, into A, B, C, A^, B', C^ The two 
expressions become clearly equal if the above-mentioned pro¬ 
portionality takes place, and the second condition is already 
comprehended in the first, as a little reflection will easily 
show. 

I'he analytical expression of the condition of our problem 
is, therefore, this: 

_ A A'+B. B>+C. C' __ A'A'+B'B'+C C- 
aa'-^bb'cc' u'--\-bf'^-^c- 

Let the value of these equal ({uantities, W'hich must be a finite 
function of t and u, be = The quantity m is therefore 
the index of the ratio in which linear quantities on the first 
surface are increased or diminished in their representation 
on the second surface (according as m is greater or smaller 
than 1). This ratio will, generally speaking, be difl’erent in 
different places : in the particular case in which m is constant, 
there will be a perfect similarity also in the finite parts; and if 
m is besides = 1, there vi'ill be a perfect equality, and the one 
surface may be developed on the other. Putting for brevity 

+ + + + cd) 

we remark that the differential equation eo = 0 admits of two 
integrations, llepresenting the trinomial m as the product of 
two factors linear with respect iQ d t and du^ either of the two 
may be = 0, which will give two different integrations. One 
of the integrations will be derived from the equation : 0 = 

+ +C') dt+{aa! + bU-^cd ^ («'*+ + 

d‘^) — [aa}-\-bU +cc'2)]}^Z^^ 

(where i is written for brevity instead of f — l, for it will be 
easily seen that the irrational part of the expression must be¬ 
come imaginary), the other integration will be the result of 
a similar equation, which wiUbe obtained by putting —{ in 
place of i in the former. If the integral of the first etjuation 

p-\-iq=: const. 

where p and q denote real functions of t and w, the other in¬ 
tegral will be p—iq =. const. 

It follows from this, that {dp-\-idq){dp—idq)Qii djf-\rdf 
must be a factor of to, or that 

(o {dp^-\-d(f) 

where n is a finite function of t and u. 

Let us now denote by fl the trinomial into which 

d\U 
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dY^-l-dZ^ will be converted by substituting for dX, tlY, and 
d Z their values expressed by T, 11, d T and d U; and let us 
assume that in a similar manner, as before, tlie two integrals of 
the equation /2=0 are as Ibllow: 

P + ?■ Q = const. ; P — = const, and 

SI = N. where P, Q, N denote real func¬ 

tions of T and U. 

These integrations may evidently be effected (without taking 
into consideration the general difficulties of integrating) be¬ 
fore the solution of our principal problem. 

Now, if for T, U such functions of I and u are substituted 
as will fulfill the condition of our principal problem, SI will be 
changed into and we shall have 

(rfP + irf Q ).(dP- irfQ) __ «»% 

{dp-\-idq)'(tli} — idq) N 

But it will be easily seen that the numerator in the first part 
of this e(juation cannot be divisible by the denominator, ex¬ 
cept if eitlier 

r/P+Q is divisible by + / </ q, and d P—z dQ by dp-^idq, 

or, 

dP + 2 </Q is divisible by dp—idq, and dP—z dQ by dp + idq. 

In the former case dP + ?dQ will therefore vanish if dyj-j- 
7 dq = 0, or Ph-/ Q will be constant ifp + iq is supposed to 
be constant; that is to say, P+/Q will be a function ofq^ + iq 
only, and in the same manner P—«Q will be a function ofp—iq. 
In the latter case P + ^'Q will be a function o{ p—iq, and 
P—iQ a function of p + iq. It is easy to perceive that tl)c 
reverse of these })ositions, likewise holds good, or that if for 
P+ZQuiid P—i’Q functions of ov p—iq (either re¬ 
spectively or inversely) are assumed the divisibility of SI by w, 
and consequently the above required proportionality will take 
place. 

It will easily be conceived that if, for example, we suppose 
P + /Q =/( 2 J + /j), P-zQ -f{pe-iq) 
the nature of the function f is already given by that of/ For 
if among the constant quantities which it involves, there are 
none but real quantities, the function f must be identical with 
/■; ill order that real values of P and Q may correspond to 
real values of p and q: in the contrary case, /' will only be 
distinguished from f by having in the imaginary quantities 
which / involves —/instead of +/. 

We have next, P = i/{p+/ q) + \f\p-iq) 

zQ = hAp+k)-U'\p-iq\ 

or, which is the same, as the function / is assumed quite ar- 

P 2 bitiarily 
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bitrarily (involving at pleasure constant imaginary quantities), 
P is equal to the real, and /Q (or —«Q in the second solution) 
equal to the imaginary part o^f{p + iq\ and by elimination 
T and U will be represented as functions of t and u. Thus 
the proposed problem is solved quite generally and com¬ 
pletely. 

6. If we represent any determinate function of p-\-iq hy 
pf -^iql (where qi and f are real functions of p and ^), it will 
be easily seen that likewise the c(]uations 

qi = const, and//—zgr' = const, 
will represent the integrals of the differential ecjuation co = 0; 
indeed, these equations will respectively agree with tlie above 
p-jfiq = const, and p—i q = const. 

In like manner the integrals of the differential equation /2 = 0, 
viz. P'4-2 Q^ = const, and P'—/Q' = const. 


will agree with the above, 

P + eQ = const, and P—iQ = const. 


if P' + i Q represents any determinate function of P+/ Q 
(while P' mid Q’ are real iiinctions of P and Q). Hence it is 
clear that in the general solution of our problem which we 
have given in the preceding article, // and q’ may be substi¬ 
tuted for q) and q, an/cl I” and Q' for P and Q. Aitliough this 
change does not add to the generality of the solution, yet in 
practice one form may be ipore applicable to one, and another 
to another purpose. 

7. If the functions arising from the differentiation of the 
arbitrary functionjf and f are denoted respectively by <}> and 
4>', so that d ,f'v ^<pv,dv and d,f' . d v, we shall have 

in conformity with our general solution 


(IP id Q, 
dp -^-idq 

therefore, 


mhi 


dP-idQ 


N 


dp — idq 




The scale of linear dimensions is determined by 

m = ^ I 4> (^+!'y) j) ^. 

8. We shall now illustrate our general solution by some 
examples by which the manner of applying it, as well as the 
nature of some circumstances which may come into considera¬ 
tion, may be best explained. 

Let the two surfaces be in the first place planes, in which 
case we may put 


X = t, y — Un » = C) 

X = T, Y = U, Z = 0. 


The 
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qf a given Surface on another given Surface. 

The diflerential equation M = gives these two 

integrals 

^ -f zK = const., t — in ■= const, 
and in like manner the two integrals of the equation n = 
T®+d = 0 , are the following T+? U = const., T—/ U = 

const. The two general solutions of the problem are ac¬ 
cordingly 

I. T + /U=/(^+/«), T-iV=f'(t-iu) 

II. T+/U =f{t-in\ T-zU =/'(/ + /«). 

Tliis result may be thus expressed: f signifying an arbitrary 
function, the real part of/ (■r+z.y) is to be taken for and the 
imaginary part divided by i for y or for -y* 

If the functional characteristics 4 ), (s) arc taken in the same 
signification which they have in article 7, and if we put 

where ? and ij will be clearly real functions of x and y, we 
have by the first solution 

dX+zV/Y= {l^iy^)[<lx-\-idy) 
rfX—zV/Y = (f—z>}) (dx-^idy) 

and consequently, d X — ^ dx-^ri dy 

dY = i^dx+^ dy 

If we now put ^ = 0 -. cos^ , = <r. sinj 

dx = z/s. cos g, dy = ds . sin g 
z/ X d y. cos G,, dY = d S. sin G, 

so that ds is a linear element in the first plane, g its inclina¬ 
tion to the line of abscissae, d S the corresponding linear ele¬ 
ment in the second plane, and G its inclination to the line of 
abscissae, the above equations give 

d S. cos G = <r. ds. cos (g+i) 

dS. sin G = tr ds sin (g+J), and consequently, 

if we consider o- as positive, as we may do 
dS = <r.ds >G = g-Vj. 

We see, therefore (in conformity to article 7), that <r is the 
index of the ratio of increase of the element ds in die repre¬ 
sentation ds, and is, as it ought to be, independent of g; and 
in the same w'ay the angle J being independent of g, proves 
that all linear elements of the first plane proceeding from one 
point are represented by elements in the second plane which 
form to each other, and, as we may add, in the same direction, 
the same angles. 

If we now choose for f a linear function, so that/v = A + 
B ti where the constant coefficients arc of the form Az^a-^b.i, 

B = 
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B = we shall have = B = therefore o- = 

+£"*), j = arc tang 

The ratio of increase or the scale is consequently constant 
throughout, ancl the whole representation similar to the surface 
represented. For every other function,yj it may be easily 
proved that the scale cannot be constant, and that the simila¬ 
rity can only take place in the smallest part. If the places 
are given which are to correspond in the representation to a 
tleterininate number of given points of the first plane, we may 
easily determine by the common method of interpolation the 
simplest algebraical function f, which will fulfill those condi¬ 
tions. If we denote the values of for the given points 

by a, h, c, &c. and the corresponding values of X + z Y by A, 
B, C, &c. then it will be necessary to put 


(a —6)(a—c)... (b—a)(b—c)... 


B -f- 


(i>—n)(»—6)... 
(f —a)(c —6)... 


C+&C. 


which is an algebraical function of v of a degree one unity 
lower tlian the number of given points. For two points, where 
the function becomes linear, a perfect resemblance will conse¬ 
quently take place. 

An useful application may be made of this in geodctics, for 
converting a map founded on moderately good measurements, 
which in its minute detail is good, but on the whole somewhat 
distorted, into a better one, if the correct position of a number 
of points is known. 

Going through the second solution in the same manner, it 
will be found that the only difference is, that the similarity is a 
reversed one; that all elements form indeed with each other 
the same angles as in the original, but in a contrary direction, 
so that that which is to the right in the one, is to the letl in the 
other. But this difference is not an essential one, and vanishes 
if the side of the plane which was first considered as the upper 
one is made the lower one. This latter remark may be always 
applied whenever one of the surfaces is a plane; and we shall 
confine ourselves in the following examples of this kind to the 
first solution. 

9. Let us now consider (as a second example) the repre¬ 
sentation of the surface of a perpendicular cone in a plane. As 
the equation of the former, we take 

= 0 

where we put ^ = K #. cos = K /. sin z = f, and as 
before, X = T, Y = U, Z = 0. 

Ti)e 
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of a given Surface on another given Surface. 

The diiTercntia! equation, 

«i + = 0, gives the two integrals, 

log t ± W Kqr • “ = const. 

We have, accordingly, the solution 

X+/ Y = /(log t + i \/ «)> 

X-«• Y =/(log ^ ; 

that is to say,/ denoting an arbitrary function, X is to be the 
real part of/ (log / + if v Y tlic imaginary 

part, leaving out the factor L 

Let an exponential quantity be taken for/ or let/o = he 
where h is constant and e the base of the hyperbolical loga¬ 
rithms, and the most simple representation will be 

X = A^.coss/-—Y = //^.sin*y-j^^.M. 

The application of the formula? of article 7, gives in this case 
« = (K®+1 )^® N = l 
and ^ V being = <p'v = h f, 

4> (logt+i ^. tt). <p' (log t-i ^«) = 

consequently m = and therefore constant. If now, 

besides, h is made = \/{K'^+l), the representation becomes a 
perfect development. 

10 . Let it next be required; to represent in a plane the 
surface of a sphere whose radius = «, We put here 

a: = «. cos <. sin«/ = a. sin #. sin «, 

Z = a. cos tt, by which we obtain 

CO = a-smu^dt^+a'^dic^. The diifcrcntial equation 
to = 0 gives consequently 

dt + i. -4^ = 0, and its integration 

t ±i log. cotang. 4 « = const. 

If we denote therefore again by / an arbitrary function, 
X is to be put equal to the real, and iY to the imaginary part 
of f{t + i W cotang I ti). We shall adduce some parti¬ 
cular cases of this general solution. If we choose for / a 
linear function by putting /u = A:u, we shall have X = kt 
Y = ^ log cotang 1 u. 


This 
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This ^rees evidently when applied to the earth with Mer¬ 
cator’s projection, if we make t the geographical longitude, 
and 90°—a the latitude. For the scale of linear dimensions 

k 

the formulae of article 7 tcive m = —:—. 

o a Sill u 

If we assume for f an imaginary exponential function, and 

in the first place the simplest of all, fv — k c*", we have 

f {I + i log cotang | u) — fee i — 

k tang u (cos t+i sin /) and X= ^ tang ^ u. cos /, Y = ^ tang 
I u . sin t which is, as will be easily seen, the stercographical 
projection. 

If we put more generally fv = we have 

X = /’ tang cos \t , Y= k tang ^ «^. sin X t. 
For the scale of linear dimensions in the representation, we 
obtain here n = sin N = 1, / w = ?' and hence 


X k tang j u 

in =- 

a sni u 

It is evident that the representation of all points for which u 
is the same, will form a circle, and the ri:})rcsentation of those 
points for which t is constant, a straight line, as also that the 
different circles corres[)onding to the diflerent values of u are 
concentric. This allbi*ds a very useful projection for maps, if 
a part only of a sphere is to be represented. It will then Ikj 
best to choose X in such a manner as to make the scale the 
same for the extreme values of u which will make it smallest 
towards the middle. If we suppose the extreme values of u 
to be and t/, we must put 

^ ^ log sin tt'— log sin 

log tang ^u'— log tang i u 

The sheets Nos. 19—26 of Prof. Harding’s Celestial Maps, 
are drawn agreeably to this projection. 

11. The general solution of the example given in tlie pre¬ 
ceding article, may be exhibited in another form, which de¬ 
serves to be mentioned on account of its neatness. 


In conformity to what has been proved in article 6, we have 
l^tang I u (cos t+/ sin t) being a function of t+f log cotang | u 

and tang i »(cos sm t) --J 


for the general solution likewise these formulse: 

X+iY =/ X—tY = that is, X must be 

made equal to the real, and iY to the imaginary part of/' 

S' denoting 
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f denoting an arbitrary function. It will be easily seen that 


instead of/*- 
may be taken. 


any arbitrary function 


of 


;/+»g 
a-^x 


, or of 


«-fy ’ 


ffo be continued.] 


XVII. Analysis of two new Mineral Substances, consisting of 
Bi-selcniuret of Zinc and Sulphurei of Mercury, found at 
Culebras in Mexico. By Professor Del Rio*. 

Tj'ACH step of the traveller in this Republic discovers to 
him something new. Mr. Joseph Manuel Herrera, in an 
excursion to Culebras, near tlie mining district of El Doctor, 
found a mineral resembling cinnabar, accompanietl by metallic 
quicksilver, in the limestone which overlies the red sandstone 
[arenisca roxa), and he gave me a few small specimens of this 
substance. Some considerable time afterwards Col. Robinson 
gave iVie an additional quantity, informing me at the same 
time that Dr. Magos had obtained two ounces and a half of 
quicksilver from sixteen ounces of the ore. 

Under the blowpipe the red ore burns with a beautiful 
violet-coloured flame, accompanied by much smoke of a most 
oftensive smell, resembling that of rotten cabbage: the resi¬ 
due is a gnayish-white earthy matter. 

Intimately admixed with the rpd mineral is another sub¬ 
stance so strongly resembling light gray silver ore, that I ac¬ 
knowledge that I mistook it, at first, for this ore of silver. 
My only doubt on the subject arose from the consideration 
that gray silver ore and cinnabar arc never found together. 
It differs, however, from gray silver in yielding a blacker pow¬ 
der when scraped, and which stains more than the powder of 
the latter. Under the blowpipe nearly the same phaenomena 
are observed as when the red mineral is submitted to the same 
test. According to Mr. Chovell, the sjiecific gravity of the 
gray substance is 5*56, after having been carefully cleared by 
washing from the calcareous spar of the matrix. That of the 
red substance, after having also been carefully separated from 
the spar, is 5*66; while the specific gravity of hepatic mercury 
exceeds 5’8. 

The analysis of these minerals is very easy where great pre¬ 
cision is not required. Nothing more is necessa^ than to 
put fifty grains of the ore in a small retort on the fire; mer¬ 
cury, selenium, and a small quantity of sulphur ore imme- 

* Communicated by A. F. Mornay, Esq. 
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diately sublimed, and a sub-oxide of zinc remains at the bot¬ 
tom of the retort. That tJie metallic gray powder attached 
to the upper part of the retort is selenium, is proved by the 
red colour of the light transmitted through it, and by the high 
metallic lustre of the surface in contact with the glass. The 
residuum is shown to be sub-oxide of zinc by its solubility in 
acids, and by its being redissolved by an excess of potass, 
soda or ammonia, after having been precipitated by the alkali 
from ail acid solution: also by its phosphorescence when fused 
by the blowpipe, by the white smoke which it emits and which 
attaches itself to the charcoal, and by the enamel which it forms 
with borax and microcosmic salt. 

In order to determine the proportions of the component 
parts of the gray substance, I first treated it with concentrated 
sulphuric acid, which dissolved the mercury and some of the 
zinc; I then applied nitric acid, which dissolved the remain¬ 
der of the zinc, and I finally employed nitro-muriatic acid to 
oxidate the selenium. By these operations 1*5 grain of sul¬ 
phur, without any red tinge, and which I therefore suppose to 
be pure, was separated; and after the nitro-muriatic acid had 
been distilled oilj selenic acid was sublimed: this was partly in 
acicular crystals, and partly in a dense white mass half fused 
and semi-transparent. There remained at the bottom of the 
retort the sulphate of, lime formed by the sulphuric acid used 
in tlie first process, and the lime of the calcareous spar acci¬ 
dentally mixed with the mineral. 

I think that it may be deduced from the foregoing experi¬ 
ments and others, that the gray mineral is composed of 


Selenium. 49 

Zinc. 24 

Mercury. 19 

Sulphur . 1*5 


93*5 

which, with the addition of six grains of lime obtained, will 
amount to 99*5. But the lime merely accompanies the ore, 
and does not enter into its composition. 

The gray mineral is therefore a bi-seleniurct of zinc united 
to a protosulphuret of mercury, the latter giving, in my opi¬ 
nion, the dark or gray colour to the mineral. 

The red mineral will also be a bi-seleniuret of zinc, but the 
mercury will be in the state of a bi-sulphuret or cinnabar, 
which will give the red colour to the mineral. 

These two minerals are therefore in my view, and accord¬ 
ing to Berzelius, two distinct genera, because they are ex- 
presseil by two distinct formulae, as is the case with orpiment 

and 
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and realgar; that is to say, that the gray mineral will be ex¬ 
pressed by the formula Zn SV + HgS. The red mineral by 
the formula Zw Se^ + HgS®. 

Mexico, December 1,18^7. (Signed) A. Del Ilio. 

On one occasion I distilled the mineral alone, and I 
j)oured spirit of wine into the receiver, when I observed at the 
bottom a drop of yellow oil, which in time tinged the alcohol 
of a beautiful yellow: 6n the addition of water, the colour dis- 
apfteared without any precipitate being thrown down. I pre¬ 
sume that this was the same substance noticed by Berzelius, 
as being formed on the admixture of selchic acid and anhy¬ 
drous muriatic acid with selenium, in which case both these 
acids must exist in the mineral. I detected the muriatic by 
means of nitrate of silver; but no sensible precipitate of sele- 
niatc of silver was obtained by the addition of cold water to 
a boiling nitric solution, perhaps because the quantity was too 
small. 


XVIII. Observations on the Peruvian Andes, in reply to a 
Pajter by M. Coquebert de Montbret, in the Annales des 
Sciences Naturelles. By J. B. Pentlakd, Bs(/. 

To the Editors of the Philosophical Magazine and Annals, 
Gentlemen, 

last Number of the Annales des Sciences Naturelles, 
^ (vol. xiii. p. 420) contains a paper by Mons. Coquebert de 
Montbret, entitled “ Note sur quelques Montagues du Haul 
Perou,'* purporting to be founded on a memorandum of some 
of my measurements of the Peruvian Andes, which I had 
communicated to that gentleman in February last. 

The memorandum in ejuestion was drawn up, in the course 
of conversation, for Mons. de Montbret’s private information ; 
and 1 distinctly stated to him at the time that the results 
ought merely to be considered as approximative; since 1 had 
not the detailed notes of my observations at hand, and the 
calculations on wliich they were founded, required a careful 
revisal, before they were submitted to the public,—having been 
made in the midst of the fatigues and annoyances attendant 
on a tedious journey. I have therefore seen with regret, 
that a part of my observations has been rendered public in 
the unconnected and inaccurate manner in which they are 
brought forward in the paper in question: and I shall feel 
sincerely obliged by your giving an early insertion to this 

Q 2 letter, 
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letter, in which I shall confine myself to the correction of 
some of the errors into which Mons. de Montbret has fallen, 
and to rebutting the conclusions drawn by this writer and 
Mons, Brue against the accuracy of my measurements. 

The principal objection raised against the great elevation 
which I have attributed to certain peaks of the Peruvian Andes, 
situated between the 14th and 17th parallels of south latitude, 
consists in an assumption, that if the geographical position in 
wliich my astronomical observations have placed these moun¬ 
tains be correct, they must be easily seen from the coasts of 
the Pacific Ocean, and could not have hitherto escaped the 
attention of the navigators frequenting the ports of Peru situ¬ 
ated in or near the same latitude. 

To meet this inference, I take the liberty of annexing an 
extract from a letter, which, in my own justification, 1 have 
judged it necessary to address to Mens. Coquebert de Mont¬ 
bret, in reply to his observations:— 

“ The great chain of the Andes, between the 14th and 20th 
parallels of southern latitude, is divided into two longitudinal 
and parallel ridges, or Cordilleras (the name by which they 
are designated by the Creole population of Peru). These two 
cordilleras are separated by a very extensive interalpine valley, 
tlic mean elevation of which is 12,600 feet; its southern por¬ 
tion is traversed by the river Desaguadero, whilst its northern 
is occupied by the celebrated lake of Titicaca, on the shores 
and in the islands of which Peruvian civilization and the Em¬ 
pire of die Ingas had their origin. 

“ The western cordillera, or, as it is called, the Cordillera 
of the Coast, separates the valley of the Desaguadero (the 
Thibet of the new world), and the basin of the lake of Titicaca, 
from the shores of the Pacific. Many of its peaks exceed 
20,000 feet in elevation, and in it are situated several active 
volcanoes; whilst the eastern cordillera, composed chiefly of 
transition ^nd secondary rocks (grauwacke-slate and new- 
red-sandstone), separates the same valley from the extensive 
plains of Chiquitos and Moxos, and the confluents of the rivers 
Beni, Mamore and Paraguay, from those streams which 
empty themselves into the lake of Titicaca, and into the river 
Desaguadero. 

The eastern cordillera of the Peruvian Andes is situated 
within the political limits of the Republic of Bolivia; and it 
presents, between the 14th and 17th degrees of latitude, an 
almost continuous ridge of snow-capped mountains, the mean 
elevation of which exceeds 19,000 feet. It is upon this snowy 
range of the eastern cordillera that rise the most elevated 
mountains hitherto determined throughout the entire extent 
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of the Andean chain. The Nevados of Illimani and of Sorata 
(those referred to in Mons. de Montbret’s paper) surpassing in 
height the giants of the Columbian prolongation of the Andes, 
Chimborazo, Cayambe and Antisana,—and approaching near 
to the most elevated })eaks of the Himalaya range. 

“ The mountain of Illimani is situated in the Bolivian pro¬ 
vince of La Paz, twenty leagues E.S.E. of the city of the same 
name. Like Cliiinborazo it forms the most southern limit of 
the snowy range to which it belongs; and according to my 
astronomical observations, (made at La Paz, and at the hamlet 
of Jotoral near to its northern base,) it is placed between 
16° 35’ and 16° 40' south latitude; and between the 67th and 
68th degrees of west longitude, reckoned from the meridian of 
Greenwich. Its summit forms an elevated ridge, surmounted 
by four peaks, disposed on a line from north to south and 
parallel to the axis of the chain. The most northern of these 
eminences attains an elevation, according to my measurement, 
of 24,200 British feet, or 12,000 feel above the city of La Paz; 
but the southernmost peak appeared to me to be still more 
elevated, although it was impossible to ascertain the exact dif¬ 
ference from my station. This stupendous mountain is com¬ 
posed of grauwacke and transition-slate, with frequent inter- 
stratiheations of quartz-rock and flinty-slate; which in their 
mineralogical structure and geological relations entirely re¬ 
semble those of the valleys of me Maurienne and Tarentaise in 
the Savoy Alps: and with these schistose rocks are associated 
large masses of porphyry, of sienite, and of true granite, in 
the form of veins and beds. The transition-slate is traversed 
by numerous veins of quartz, containing minute portions of 
gold and of auriferous pyrites; many of which veins were 
worked by the aboriginal Peruvians, at an elevation of 16,000 
feet above the level of the sea, at a very remote period, prior 
to the arrival of their European invaders. 

“ The most eastern point of the coast of the Pacific, on the 
same parallel of latitude with the mountain of Illimani, is si¬ 
tuated between the roads of Quilca (latitude 16° 42'), and the 
headland or Morio of Arequipa (latitude 16° 30' S.); and 
between the meridians of 72° 40', and 73° 20' W. of Green¬ 
wich,—adopting a mean of the observations of Captain Basil 
Hall, and of Alessandro Malespina. Illimani is consequently 
separated from the nearest point of the coast of Peru, by an 
horizontal distance equal to 5° 30' of longitude, or to 310 
nautical miles. This fact in itself is sufficient to show the im¬ 
possibility of discovering from the coast of Peru, that moun¬ 
tain, or indeed any part of the eastern cordillera of the Andes 
(the axis of which, between the 14th and 17th degrees of lati¬ 
tude. 
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tude, is nearly parallel to the meridian),—even supposing the 
intervening space to be perfectly horizontal, and not inter¬ 
rupted, as I have already shown it to be, by the elevated mass 
of the western cordillera,—some of tlie peaks of which, as well 
as the trachytic dome which towers over the valley of Chu- 
quibamba, N.N. W. of Arequipa, rise to an elevation exceeding 
22,000 feet*.” 

1 am therefore at a loss to imagine how two gentlemen, 
possessing the acknowledged acejuirements of Messrs. Brue 
and de Montbret, could have raised such an objection to the 
accuracy of my observations as that conveyed in the paper of 
the latter; since a reference even to the old and inaccurate map 
of South America, by Olmedilla de la Cruz, or to the incorrect 
compilation of Alcedo, must have rendered evident to the 
merest tyro in geographical science, the physical impossibility 
of descrying an eminence no more than 24-,200 British feet 
above the level of the ocean, from a distance which exceeds 
100 nautical leagues. 

On the northern prolongation of the eastern cordillera of 
the Bolivian Andes, and nearly in the centre of the snowy range 
above mentioned, rises, in latitude 15'^ 80' S., the Nevado of 
Sorata, from the midst of a grouj) of snow-capped pinnacles, 
some of which attain an elevation of 23,000 feet. The Nevado 
of JSorata is situated to the east of the large Indian village of the 
same name, and is elevated 25,200 feet above the level of the 
sea, or 12,450 feet above the waters of the lake of Titicaca:— 
as deduced from a trigonometrical measurement taken from 
the shores of the lake, and from a determination (made at a 
less distant station) of the height of that portion of the sum¬ 
mit which is placed above the superior limit of perpetual snow; 

* The city of Arequipa, one of the handsomest in South America, is si¬ 
tuated at the western base of the western cordillera, in the midst of a fer¬ 
tile valley, watered by the streams of the Arequipa and Inquocajo, which 
descend from the adjoining Andes. The valley of Arequipa is bounded on 
its northern and eastern sides, by three snow-capped mountains; that in 
the centre, the volcano of Arequipa, resembling in form, and being nearly 
equal in elevation to Cotopaxi; whilst towards the south and west the 
valley is separated from the shores of the Pacific Ocean, by a low range of 
trachytic cininenccs; and by an arid sandy desert which occupies an extent 
of fifty miles in breadth. The mean of iny observations, as deduced from 
an extensive scries of meridian altitudes of Achernar, Canapm, ee Arietis, 
Capella, and Saturn, places the house of the British consulate at Arequipa 
in latitude 16° 23' .58"; and in longitude 71° 20' 0" W. resulting from ob¬ 
servations made with two good chronometers, and from several sets of 
lunar distances. The elevation of Arequipa above the level of the neigh¬ 
bouring ocean, is 7797 feet; being the mean of 170 barometrical observa¬ 
tions, made during thirteen successive days with an excellent barometer by 
Fortin, and calculated according to the formula of Laplace. 

a limit 
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a limit which, between the 15th and 17th degrees of south 
latitude, and on the sides of the Bolivian Andes, seldom de¬ 
scends below 17jl00 feet above the sea. 

The great mass of the eastern cordillera, situated north of 
the parallel of 17° S. is likewise formed of the transition rocks 
above enumerated; the sienitic or crystalline rocks becoming 
more abundant on its northern prolongation. 1 he schistose 
rocks here also abound in auriferous veins; and through the 
deep dells which intersect them, descend the numerous auri¬ 
ferous torrents, which empty themselves into the river Beni 
and its confluents, and give to the tropical district bordering 
on the river of 'J'ipuacio (in the province of Larecaja), the 
fairest claim to the title of the El Dorado of the new world,— 
from the great quantities of gold, which have been and are 
still collected from the alluvial deposits that form its banks. 

I am, Gentlemen, yours, &c. 

June 25, 1828. J. B. PentLAND. 

XIX. On the Penetration of Water into stojrpei ed and corked 
Bottles stink to a greatDejith in the Sea. By J. de C. ISowerb v, 
JLsq, F.L.S. Sfc. 

To Richard Taylor^ Esq. 

Dear Sir, 

IVTANY papers having at different times appeared upon the 
popular j)aradox, a bottle filfing with water when sunk 
to a great depth in the sea, however well it may have been 
corked and sealed, without any satisfactory explanation having 
been given, and seeing the subject resumed by Dr. Green, in 
your Philosophical Magazine for this month,—I am induced to 
send you my explanation of the pluenomenon. 

Dr. Green thinks that by proving (as others had done) that 
the water would not penetrate glass, he had reduced the ques¬ 
tion into very narrow limits; and that the water enters glass 
vessels through the “ cork and all its coverings in consequence 
of the vast pressure of superincumbent water, in the same 
manner as blocks of wood are penetrated by mercury in the 
pneumatic experiment of the mercurial shower.” 

It may be concluded from recorded experiments, that well- 
fitted glass stoppers (by the bye, every chemist knows such 
are rarely to be obtained as will confine the vapour of nitric 
acid) will exclude the water; corks when properly protected 
will also prevent the water from entering. When mercury 
is made to pass through a block of wood by pneumatic pres¬ 
sure, it finds its way by the longitudinal tubes; such tubes do 
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not exist in cork. My explanation is tliis; cork is elastic, and 
by the pressure of the sea is readily condensed, and conse¬ 
quently much diminished in bulk, first that part out of the 
bottle where the sides are not protected by the neck, and tlien 
gradually the remaining length until the cork, separated en¬ 
tirely from the glass, affords a free passage for the water, un¬ 
less the sealing or wrapper be of such a tenacious and ductile 
nature as to adhere to the glass and the cork so as to fill up the 
space that would otherwise be left, and yet not yield com¬ 
pletely to the pressure; if it be brittle, it either separates from 
the glass, or cracks, or both, allowing a free passage to the 
water. Even pitch when cooled in tlie deep water would be 
very brittle and crack or separate from the bottle readily, anti 
it would resume its former ductility and appearance upon re¬ 
turning through the^warm surface: this and similar considera¬ 
tions will show how' a trifling difiercnce in closing the bottles 
may produce considerable differences in the results of the ex¬ 
periments. 1 remain, yours truly, 

2, Mead Place, Lanibeth, July 12, 1828. J. DE C. SoWEiiBY. 


XX. Some further Remarks on Messrs. Tiedemann and 
Gmelin’s Observations on the Acids of the Stomach. Ry 
Wm. Prout, M.D. F.R.S.* 

^T^HE observations of Messrs. Tiedemann and Gmelin on 
my paper published in the last Number of the Philoso¬ 
phical Magazine and Annals, seem to me to be intelligible 
only on the two following assumptions, h'irsl, that the method 
employed was adopted at random and witliout any preliminary 
inquiry, and was intended to include every possible case; and 
secondly, that on the faith of this random method, I denied 
generally and under all circumstances tlie existence of every 
other acid except the muriatic acid, in the stomachs of ani¬ 
mals. Now whether these assumptions can be fairly drawn 
from my paper, 1, as an interested individual, can scarcely, 
perhaps, be admitted as competent to decide; but 1 can truly 
say at least, that I never intended that such inferences should 
be drawn, nor was aware that any thing had been stated to 
autliorize them. 

With respect to the first of these assumptions it may be said, 
that the nature of the gastric fluids, and especially the acid, had 
occasionally occupied my particular attention for many years; 
and that during die summer before my paper was published, 
I had set about the inquiry in earnest, and with the determi- 

* Communicated by the Author. 


nation, 
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nation, if possible, of putting the matter at rest. With this 
view a number of animals were fed in various ways; that is to 
say, on substances both natural and unnatural to them, and the 
contents of their stomachs subjected to analysis. The ex¬ 
amination was conducted in the most rigorous manner, and 
varied in every possible way that I could devise; and up to 
the period at which iny paper was sent to the Royal Society, 
I completely satisfied myself, that in every instance the aciil 
])rescnt was the muriatic acid and no other, at least in any 
appreciable quantity. Now it was in the knowledge thus pre¬ 
viously ac(|uired, and not at random, that the method pro¬ 
posed was founded; and among a variety that were tried, the 
one in question was ultimately chosen as comprehending every 
point that had then occurred to me. If it be objected that 
these preliminary experiments ought to have been given, I can 
only say, that I did not at the time think this necessary, nor 
do I now. The muriatic acid was not a new substance, nor one 
difficult to be identified: besides, such a preliminary inquiry 
seemed to be sufficiently indicated by the method proposed; 
for who would ever think of proposing a Ibrmal method of 
analysis, involving the quantities of substances, without deter¬ 
mining beforehand what those substances were ? Further, my 
paper was intended to be little more than a simple announce¬ 
ment of an important fjict,which,before it could be established, 
I well knew must be corroborated by other experience than 
mine; and lastly, something must*be ascribed to a sort of in¬ 
nate antipathy to long-winded dissertations, which is too apt 
to cause me to err on the side of brevity. 

Messrs. T. and G. observe, that considering my method 
quite perfect, I infer from it the absence of all other acids, ex¬ 
cept that of the muriatic acid in the gastric fluids. To this I 
answer, that under the circumstances to which it was applied, _ 
I considered it then, and do still, as quite perfect; and as 
the residuum after combustion could not have been neutral 
if the acid had been of a destructible nature, because the 
quantity of potash required to saturate the free acid was 
more than sufiicient to decompose the whole of the muriate 
of ammonia present,—the argument even in this point of view 
was strictly correct, though acknowledged to be imperfect if 
applied generally *. This argument was given, because it was 

the 

♦ Messrs. T. and G. will, I trust, give me credit when I assert that I was 
perfectly aware of all the chemical objections they have raised, and many 
more to the same effect; and never should have thought of applying the 
method in question in a new case when the nature of the acid was un¬ 
known, and particularly in the case of a destructible acid in conjunction 
with the muriate of ammonia. The fact was, that I detected free muriatic 

Neva Series. Vol. 4. No. 20. 1828. R acid 
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the only one bearing on the point in question that was strictly 
decluciblft from the method employed; and more could not 
have been well said without destroying the unity of my design, 
and entering on details which, for the reasons above stated, I 
concluded would have been taken for granted. 

With respect to the second assumption; namely, that I de¬ 
nied generally, and under all circumstances, the existence of 
every other acid in the stomachs of animals, except the muriatic 
acid,—I can only say, that nothing was further from my inten¬ 
tion. On the contrary, 1 distinctly alluded to the “occasional 
presence of other acids in the stomach,” taking it for granted 
that such an occurrence must sometimes happen. What I did 
assert, and what 1 again assert is, that in the cases related, anti 
in all others in which a rigorous examination was instituted 
up to the period mentioned, no other acid did occur in any 
appreciable quantity; and 1 acknowledge that in consequence 
of this experience, 1 was induced to conclude that the presence 
of other acids was coni])aratively of rare occurrence, and my 
subsequent experience decidedly favours this conclusion. I have 
already said, that since my paper was read before the Royal 
Society, 1 have occasionally, by means precisely similar to 
those formerly employed, detected the presence of combustible 
acids in the stomach, and have expressed a belief that these 
acids were probably derived from the food; and in several of 
the instances, 1 have no doubt this was the case. I wish how¬ 
ever by no means to be understood to deny that the stomach 
occasionally secretes a combustible acid in a free state*, though 

I think 

acid in a fluid ejected from the human stomach so long ^o as 1820, but 
then thought that its presence was accidental, or that by some means or 
other I had deceived myself; and when 1 commenced the experiments in 
question, I was actually prejudiced in favour of a destructible acid, viz. the 
laclk acid of Berzelius (though the distinct nature of this acid always, I 
confess, appeared to me to be somewhat problematical). In consequence of 
this prejudice,therefore, the inquiry was conducted in a much more rigorous 
and elaborate manner than it probably otherwise would have been ; and 
after a series of the most complete evidence that perhaps w’as ever brought 
to bear on a chemical point, 1 was obliged to conclude, is opposition to my 
preconceived notion that the acid was the muriatic and no other. 
On reflecting, however, on this most unexpected fact, I soon saw its im¬ 
portance, and that, in short, it was one of those leading facts that opens 
up an entire new field of inquiry. So satisfied indeed was I of this, that a 
work on the digestive functions, in which I had been long engaged, and 
which 1 had actually begun to print, was suppressed; and since that time I 
have been engaged in an entire new field of research, which I fear will yet 
occupy me for several years to come. 

* Within the last few months I have seen a very remarkable case of dis¬ 
ease, where the acetic acid seemed to be formed, not only by the stomtach, 
but the salivary glands, &c. in great abundance. In this case the breath of 

the 



Mr. Sharpe on the vitrified Fort of Dunnochgoil. 1 23 

I think it more frequently happens that some salt containing a 
combustible acid, r.g. the acetate of soda, is actually secreted ; 
and that this, by being decomposed by the free muriatic acid, 
gives origin to the apparent presence of free acetic acid. 

In conclusion, it may be observed that, during the long 
period that my attention has been turned to this interesting 
subject, a great many curious and most important facts have 
come to my knowledge: in some of these I have been an¬ 
ticipated by Messrs. and G.: while others a))pcur to have 
escaped their observation, or probably did not occur to them. 
But when 1 make this statement, 1 wish it to be distinctly un- 
dcrstootl that I am very fir from accusing these gentlemen of 
chemical ignorance, because they failed to point out what })ro- 
bably was not present in the substances they examined, or of 
charging them with denying, generally, the existence of every 
thing else that did not happen to fall within the limits of their 
own observation ;—charges which these gentlemen, from not 
sufficiently attending to the general character of my brief 
announcement, have inadvertently brought against me under 
very similar circumstances. 


XXL On the vitrified Fort of Dunnochgoil, in the hie of Bute. 
By Samuel Sharpe, Bsql F.G.S.* 


^I^HE fort is on a rocky point at the south-west corner ol* 
the Isle of Bute, perhaps the* point nearest to the Isle of 
Arran. It is at some distance from trees, habitations, and 
higher ground. 

There remains now little more than the ground-plan, which 
may be traced by the vitriiicd foundations; but at one part the 
wall is more than a foot high, built of rough stones not much 
larger than bricks, and by vitrifaction Ibrmed into one solid 
mass, much like the slag of a furnace. 

The parts can best be described by reference to the follow¬ 
ing figure. 

From q there is a gradual ascent to the outer chamber 
cfgh, which appears to have been surrounded on two sides 


the patient smelt strongly of vinegar j the saliva and fluids occasionally 
ejected from the stomach contained also the same acid in abundance, as 
apparently did the perspirable fluid; for the whole body exhaled a strong 
odour somewhat like sour milk: during this time the urine was strongly 
alkalescent. In another anomalous case, 1 have seen the blood itself strongly 
acid; the acid was of a combustible nature, but from peculiar circumstances 
it was not satisfactorily proved to be vinegar, though this was probably the 
case. 

• Communicated by the Author. 

R2 ■ r/ 



Mr. Sharpe on the vitrified Fort of Dunnochgoil. 


e f and fg by vitrified walls 
the inner one, a h c d, 
there is a slight descent, 
which may however for¬ 
merly have been a ditch 
of some depth. This 
chamber was aj)pareinly 
fortified by vitrified walls, 
not only outwards on the 
sides ab and bc^ but also 
on the side cd against 
the outer chamber. 

The remains of the / 
wall are mostly little 
mure than foundations, 
but for part of the way 
between b and c it is t'. 
more than a foot high. 


Between the outer chamber and 




d 


art to prove that the | 
neighbouring height n 
was any part of the fort, 
though it is m.'ide pro¬ 
bable by the absence of 

all remains of wall on the side a dkg. The walls were pro¬ 
bably only two or three feet thick, which, at least on three 


sides, was all that was necessary where the situation made them 
only accessible to missiles; and if there were originally any 
others besides those mentioned, they were probably not vitri¬ 
fied, as no traces of them are now aj)parent: the ground be¬ 
low is scattered with fragments of rock, some of which doubt¬ 
less formed the walls. 


The heights were estimated by guess, and the distances by 
pacing, and have no claims to exactness. 

a b perhaps 70 feet above the shore, nearly perpendicular. 
beef ditto, not so perpendicular. 


I 

n 



a rather steep ascent. 


adaxidhg 40 nearly perpendicular. 

Between d and h the side is kept perpendicular by build¬ 
ing, without vitrifaction or apparent cement. Each chamber 
is about 40 paces long, and 25 paces wide, the space between 
the chambers 3 paces, the gradual ascent from q above 100 


paces. 

The sides bab and hfq are each about 100 yards from the 
sea; and near b are the traces of a landing-place on the beach, 

which 
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which however must he either modern or accidental, as they 
could hardly liave withstood the waves for so many centuries. 

1 have nothing to add to the received opinion, that it must 
have been built before Roman arts and civilization (and in 
])articular the use of mortar) travelled so far north. 

Dr. Macculloch, after describing in the Geological Trans¬ 
actions, vol. ii. the Fort of DunMacSniochan near Oban (which 
1 had intended to visit, but being hindered, visited this in Rate 
instead), combats at length and succcsslully the opinion, that 
the vitrifaction was the effect of natural causes; luit I think 
the opinion could never have been held by one who had seen 
this fort in Bute, where the traces of art are so evident and 
so undeniable. 

The wall must have been first built, and then made cornjmct 
and solid by vitrifaction, which must have recjuired a conside¬ 
rable fire to be moved from place to yilace, as the work pro¬ 
ceeded. Samukl Shaupe. 


XX11. Method of solving adfccted Qimdrafir Equations. Bj/ 
Mr. Joseph ISeeus ; in a Letter to Mr. Peter Nicholson*. 

Dear Sir, 

T BKG leave herein to submit to your inspection, &c. the 
-*• method 1 discovered and mentioned to you, about two 
months ago, of solving adfccted quadratic equations. I flatter 
myself it is (juite new; and 1 think it inferior to none in jire- 
sent use. It is as follows: 

Whatever be the original form of a (juadratic ecpiation, it 
must always be reduced to this formula of three terms; viz. 
± p y = <!• 

In this formula, it is to be observed that ]> is the sum of 
the root, and that q is their yiroduct. And having their 
sum, and substituting {d) for their difference, we have, by a 

well-known theorem, the two roots in this expression 

in whieh expression the sign of p is always contrary to what 
it is in the above formula. Moreover, we have, as before ob¬ 
served, X = ± q. In which equation + 

T ^ the sign of q is contrary to what it is in the 

formula. Hence, ——=— =-an expression 

containing the two roots of the given equation in terms of 
known (juantities. 

* Conununicated by Mr. P. Nicholson. 

Ex- 
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Example :—Given x^ — Ilx+S^ = 0. To find the values 
of X. 

17+<^ Ti*- 17 + d 11-d 

Here x = Moreover, —-— x —-— = 35. 

Hence, 17®—cZ* = 140. or, d^ = 149. 

.-. rf =: + -V/T 49 = + 12.206 + &c. 

.-. j: = (17+12.206+&c.)-i-2. Or, (17-12.206 +&c.)h-2. 

= 14.603+ &C., or 2.397 + &C. 

I will not trouble you with any more examples, as there is 
no need. I remain, Dear Sir, 

Your most obedient and much obliged servant, 
Chelsea, June 20, 1H28. Joseph Seees. 

XXlll. Improved Eudiometrical Apparatus. By R. Hare, 
M.D. Professor of Chemistry in the University if Pennsyl¬ 
vania *. 

I. Piston Valve Volumeter. 

HAVhi contrived some instruments for taking volumes of 
gas at one time, precisely equal to those taken at another 
time. I call them volumeters, to avoid circumlocution. Thev 
are of two kinds, one calculated to be introduced into a bell 
glass, over water, or mercury; the other may be filled through 
an orifice, as is usual in 
the case of filling a com¬ 
mon bottle over the pneu¬ 
matic cistern. The an¬ 
nexed figure will convey 
a due conception of one 
of them, which having a 
piston, I call the piston 
valve volumeter. 

The lever L is attach- q 

ed by a hinge to a piston 
j), which works inside of 
a chamber C. The rod 
of this piston extends be¬ 
yond the packing through 
the axis of the bulb B to 
the orifice O in its apex, A. 
where it sustains a valve, 
by which this orifice is p 
kept close, so long as the 

* P'rom the American Journal of Science, with correction* and additions 
by the Author. 




pressure 
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pressure of the spring, acting on the lever at L, is not coun¬ 
teracted by the hand of the operator. 

Suppose tliat while the bulb of this instrument, filled with 
water or mercury, is within a bell glass, containing a gas, the 
lever be pressed towards the handle, the valve is conse(|uently 
drawn back so as to open the orifice of the apex of the bulb, 
and at the same time the piston descends below an aperture 
A in the chamber. The liquid in the bulb will now of course 
run out, and be replaced by gas, which is securely included, 
as soon as the pressure of the spring is allowed to push the 
piston beyond the lateral aperture in the chamber, and the 
valve into the orifice O, in the apex of the bulb. 

The gas thus included may be transferred to any vessel, in¬ 
verted over mercury or water, by depressing the orifice of the 
bulb below that of the vessel, and moving the lever L, so as 
to open the aperture A in the chamber, and the orifice of the 
bulb simultaneously. 

The bulk of gas, included by the volumeter, will always be 
the same; but the quantity will be as the density of the gas 
into which it may be introduced. Hence in order to measure 
a gas accurately, the liquid, whether water, or mercury, over 
which it may be confined, should be of the same height within, 
as without. This is especially important, in the case of mer¬ 
cury, which being nearly fourteen times heavier than water, 
affects the density of a gas materially, even wiien its surface 
within the containing vessel does, not deviate sensibly from 
the level of its surface without. 

To remove this source of inaccuracy, I employ a small sy¬ 
phon gauge which communicates through a cock, in the neck 
of the bell, with the gas within. In this gauge any light liquid 
will answer, which is not absorbent of the gas. In the case of 
ammonia, liquid ammonia may be used; in the case of muriatic 
gas, the liquid acid. 

The density of the gas will be m equilihrio with that of the 
air, when the bell is supported at such a height as to cause 
the liquid in each tube of the gauge to be in the same level. 

II. Simple Valve Volumeter. 

Besides the lower orifice O, by which it is filled with gas, 
the volumeter which the next figure represents, has an orifice 
at its apex A, closed by a valve attached to a lever. This 
lever is subjected to a spring, so as to receive the pressure re¬ 
quisite to keep the upper orifice shut, when no effort is made 
to open it. 

When this volumeter is plunged below the surface of the 

water 
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water of a pneumatic cistern, the air being allowed to escape, 
and the valve then to slmt itself under 
the water, on lilting the vessel it comes 
up full of the liquid, and will remain 
so, if the lower orifice be ever so little 
below the surface of the water iti the 
cistern. Thus situated, it may be filled 
with hydrogen, proceeding by a tube, 
from a self-regulating reservoir. If the 
a})ex A be then placed under any ves¬ 
sel, inverted duly in the usual way, the 
gas will pass into it as soon as the valve 
is lifted. 

Volumes of atmospheric air arc taken 
by the same instrument, simply by low¬ 
ering it into tlie liejuid of the cistern, 
placing the apex under the vessel into 
which it is to be transferred, and lifting 
the valve: or preferably by filling it 
with water, and emptying it in some 
place out of doors where the .atmo¬ 
sphere may be supposed sufficiently 
pure, and afterwards transferring the air 
thus obtained, as above described, by 
opening the valve while the apex is within the vessel, in which 
the mixture is to be maile., In this case, while carrying the 
volumeter forth and back, the orifice must be closed. This 
object is best effected by a piece of sheet metal, or peine of 
glass. 

It is necessary that the water, the atmosphere, and the gases 
should be at the same temperature during this process. 



III. Sliding Rod Gas Measure. 

The construction of this instrument differs from that of my 
sliding rod eudiometers, in having a valve which is opened and 
shut by a spring and lever, acting upon a rod passing through 
a collar of leathers. By means of this valve, any gas, drawn 
into the receiver, is included so as to be free from the possi¬ 
bility of loss, during its transfer from one vessel to another. 
This instrument is much larger than the eudiometers for ex¬ 
plosion, being intended to make mixtures of gas, in those cases 
where one is to be to the other, in a proportion which cannot 
be conveniently obtained by taking more or less volumes of 
the one than the other, by means of the volumeters: as for 
instance, suppose it were an object to analyse the air accord- 



iEud 
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hydrogen, and 50 times of atmospheric air. By the large sliding' 
rod instrument, this object is effected at once by taking 42 
measures of the one, and 100 measures of the other. 


IV. Harometer-Gauge Eudiometer. 

The following is an engraving of the barometer-gauge eudio¬ 
meter for explosive mixtures. R is a glass receiver. Within 
the receiver near W is an arc of plutina, by the ignition of 
which the gaa is inflamed. C is a cock with three orifices, 
either of which may be made to communicate with the re¬ 
ceiver, according to the position of the lever L. More than 
one of the orifices cannot be open at once, but all may at the 
same time be closed. The barometer-gauge GG is seen be¬ 
side the receiver, with wliich it communicates through the 



pipe P, and the valve cock V, by means of which the commu¬ 
nication between the gauge ana receiver may be suspended 
at pleasure. The pipe A conveys to the receiver the gaseous 
mixture from the bell-glass B. By one of the pipes D, a com¬ 
munication 
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munication with the air-pump may be established. The other 
pipe is used when different kinds of gas are to be successively 
introduced, or when a portion of residual gas is to be drawn 
out for examination. T, T are rods, by means of which the 
platina wire communicates with the poles of a calorimotor, so 
as to be ignited, by being the metlium of discharge, as often 
as the surfaces are excited by the acid. The calorimotor* 
employed is so constructed, as that the revolution of a wheel 
through a quarter of a circle, is sufficient to raise the vessel 
holding the acid until the galvanic plates are surrounded by it. 
At is a wooden dish holding mercury for the gauge-tube. 

It is well known to those who are familiar with pneumatics, 
that if a receiver communicate simultaneously with an air-pump 
and a barometer-gauge, the extent of the exhaustion will be 
indicated by the height of the mercury in the gauge-tube; so 
that if there be a scale of equal parts associated with the tube, 
the quantity of air taken from the receiver at any stage of the 
exhaustion will be to the quantity held by it when full, as the 
number opposite the upper extremity of the mercurial column, 
when the observation is made, to that to which it would ex¬ 
tend if the receiver were thoroughly exhausted. 

Hence, if on exhausting the vessel thoroughly the mercury 
rise 450 degrees, on admitting a gas freely, 450 parts of the 
gas would replace the air withdrawn; ’but if the entrance of 
the gas be restricted, so that a mercurial column is still sus¬ 
tained in the tube, the quantity ot’ gas which has entered will 
be as much less than 450, as the mercury is above 0. Thus 
for instance, let the mercurial column sustained extend to 150 
on the scale, 300 parts of gas will have entered, and if by ex¬ 
plosion or any oilier means any number of parts of the gas, 
thus introduced, be condensed, the mercury must rise that 
number of degrees in the gauge f. 

* See Phil. Mag. vol. liv. p. 209. 

■j* That portion of the bore of the tube which is not occupied by mer¬ 
cury, adds to the capacity which influences the gauge, and the portion of 
the gauge which is emptied of mercury varies in extent ; but as the air 
which remains in the gauge is not subjected to the explosion, the extent 
of the condensation is unipfluenced by it. 

A slight error may arise from the sinking'of the mercury in the dish, as 
the quantity in this receptacle lessens by its rise in the tube; and vice 
versa when subsidence ensues. This movement will be to the movement 
of the mercurial column in the tube, as the square of its diameter to the 
square of the diameter of the mercurial stratum in the dish; and the diame¬ 
ters of these being respectively as 20 to 1, it would be 1-400 of the whole 
height of the scale: this difference may be allowed for, or may be remedied, 
by raising or lowering the dish, by an appropriate screw, or employing a 
dish of a superficies so large, and a gauge-tube with a bore so small, as to 
render the effect of the rise, or subsidence of the mercury in the puge, in¬ 
significant. 

S 2 The 
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The receiver is a stout glass tube, which tapers from two 
inches, in diameter, internally, to one inch; being open at the 
larger end, at tlie smaller end closed. This form was adopted 
as combining strength, to resist explosions, with a capacity to 
hold larger quantities of gas than have heretofore been ex¬ 
ploded in eudiometers. It must be evident that the larger the 
quantities of gas operated with, the less upon the whole will 
be the influence of any minute leakage, or error in measure¬ 
ment. 

The tube is cemented at the larger end into a brass fer¬ 
rule, which is screwed into a casting of the same metal, fur¬ 
nished with iron feet. Into the same casting, a brass plug 
screws, through which are inserted stout wires, one of them 
insulated, for producing galvanic ignition, in an arc of platina 
wire, as already described in the case of my other eudiome¬ 
ters *. 

With the gauge-tube, is associated a scale divided into 450 
equal parts. Instead of inhaling successively due portions of 
hydrogen and atmospheric air, as lieretofore described, I have 
found it better to mix them previously in known volumes, by 
means of the volumeters, described in the preceding articles. 
Having by the aid of one of those instruments made a mixture 
of one part of hydrogen, with two of atmospheric air, it fol¬ 
lows, that if 300 measures be taken by a sliding-rod eudiome¬ 
ter, or other adequate means, there will be a mixture, in the 
qu.antity so taken, of 200 parts of atmospheric air, and 100 of 
hydrogen. In case equal volumes of these aeriform fluids be 
mixed into one bell-glass, 200 measures would contain 100 of 
each. This mode of procuring such mixtures, is preferable 
from its saving trouble, and lessening the chances of error in 
the measurement; and because the gaseous fluids become more 
thoroughly blended,—a result which does not follow their ad¬ 
mixture as immediately as might be expected. 

Having prepared a mixture of two volumes of atmospheric 
air with one of hydrogen, and the receiver being exhausted 
as far us practicable, if any small quantity of the mixture be 
exploded in it, by exciting ignition in the platina wire W, all 
the oxygen will be condensed. The residuum, consisting of 
hydrogen and nitrogen, will not interfere with the result of 
any subsequent experiment, although the receiver should not 
be thoroughly exhausted. Under these circumstances, let the 

* One of the greatest difEcultics which 1 encountered, was in the imper¬ 
fection of stop-cocks, in the common form. This I obviated by two con¬ 
trivances of my own; one invented about sixteen years ago, the other in 
the suiniiier of 1825. Of these I shall publish a description, with engrav¬ 
ings, as soon as 1 conveniently can. 

exhaustion 



Prof. Hare’s improved Eudiometrical Apparatus. 133 

exhaustion be carried to 400 degrees, and let 300 measures of 
tlie mixture enter, so as to depress the mercury in the gauge 
to 100 on the scale. An explosion being effected, the m.nciiry 
in the gauge will ri^e at first to about 215 degrees, and alter 
the gas shall have regained its previous tem[)erature, will be 
found somewhat above 220 degrees. 

Of course a deficit will have ensued of more than 120 
parts, of which one-third, or a little inot’e than 40 parts, will 
be the ([uantity of oxygen in 200 parts of the air, subjected to 
analysis. 

In order to ascertain the influence of temperature, a ther¬ 
mometer is placed in the receiver, the state of which is noted 
before and after explosion; and the deficit is estimated either 
by allowing for the difference produced by the temperature, 
or awaiting the refrigeration until the mercury in the ther¬ 
mometer be at the same height as before the explosion. 

From this account of the barometer-gauge eudiometer, and 
those previously given of the sliding-rod instruments*, it must 
be evident that 1 have contrived three metiiods of analysing 
the atmosphere, or other mixtures containing oxygen or liy- 
drogen gas. 

In the barometer-gauge instrument, the deficit is known by 
its effect upon the mercury in the gauge-tube; in one of the 
sliding-rod instruments, the deficit is pompeusated by water, 
and the quantity of this liquid which enters for this purpose, 
is known by the portion of the sliding rod which remains with¬ 
out, after excluding the resiiiual gas. In the instrument with 
the sliding rod and gauge, the deficit is compensated by intro¬ 
ducing the rod, the gauge enabling us to know' when it has 
been introduced sufficiently; while the graduation shows the 
ratio of the gaseous matter condensed, to the quantity confined. 

When the diversity of these methods is considered, it is 
pleasing to observe but little difference in the results obtained 
by them. 

A great number of experiments performed by means of the 
barometer-gauge eudiometer, or those of the sliding-rod con¬ 
struction, over water and over mercury, gave 20 as the 
quantity of oxygen in 100 parts of the air. In twenty expe¬ 
riments the greatest discordancy did not amount to 
part in 100 measures of air. 

In lieu of the glass receiver a strong metallic vessel may be 
used, as for instance, one of the iron bottles employed to con¬ 
tain mercury. The igniting wire may be placed so as to be 
visible in a very stout glass tube projecting from the bottle. 

• See Phil. Mag. vol. liv. p. 209. 

But 
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But a glass tube is not necessary, as, without seeing the igni> 
tion, the explosion will be known to take place by the noise 
which it makes, and the movement of the mercury in the 
gauge. 

\To be continued.] 
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An Appendix to the First Volume o/" an Introduction to Practical 
Astronomy. By the Rev. W. Pearson, LL.D. F.R.S. Treasurer 
of the Astronomical Society. 


T he Rev. Dr. W. Pearson has just published an Appendix to 
his First Volume of An Introduction to Practical Astrono¬ 


my, containing eleven sheets ; in which he has shown that his series 
of XIV Tables, computed from constants of aberration and nuta¬ 
tion approved by Zach, Delambre, Bessel, &c. will determine the 
corrections due to any other coefficients that may be deemed pre¬ 
ferable, in the present improving state of practical astronomy ; and 
without altering the mode of computation otherwise than by the in¬ 
troduction of one constant logarithmic factor in each operation, 
which converts one result into the other; and thus renders these 


tables permanent under all tiie changes of coefficients, which future 
observations may render necessary. The author lias also taken 
occasion to correct some erroneous computations that had before 
escaped his notice; and'has given an additional list of typographi¬ 
cal errata. He has likewise added a catalogue of520 zodiacal stars, 
including their subsidiary numbers, for facilitating the computation 
of their corrections; as well in longitude and latitude, as in right 
ascension and declination; all which stars are subsequently arranged 
in the order of right ascension, in a table of fourteen quarto pages, 
in such a manner, that it exhibits those stars in succession that are 
liable to suffer occultation at any given time, by having reference 
only to the moon’s longitude and place of her node, as given in the 
Nautical Almanac: and what renders this classification extremely 
convenient, those stars that will suffer an occultation as observed in 
England, or in the same parallels of latitude, are distinguished from 
those that will be seen occulted on other parts of the globe. 

We are authorized to state, which we have much pleasure in 
doing, that the second volume, describing the instruments used in 
practical astronomy, with the methods of adjusting and using them, 
is in a state of great forwardness, and will probably be ready for 
publication in the course of three months from the present time. 


On the Curative Influence of the Southern Coast ofEnglandj especially 
that of Hastings: with Observations on Diseases in which a Residence 
on the Coast is most beneficial. By William Harwood, M.D. 
London, 1828 ; post 8vo, pp. 326. 

This work is an interesting and useful combination of scientific and 
medical information, adapted to the use of invalid.s who are desirous 

of 
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of benefiting by the invigorating breezes of our southern coasts, as 
well as to that of their medical advisers. It describes the peculiarities 
of cllmdte, with respect especially to their influence on disease, which 
are presented on the southern coasts, and discusses, with consider¬ 
able success, some of the causes of this influence. It comprises at 
the same time a general view of the various physical characteristics 
of the district to which it relates; such as is calculated to entertain 
the mind of the invalid who may consult it. To some of the obser¬ 
vations on the effect of atmospheric variations on the human body, 
we do not feel disposed to subscribe 3 but the reasoning on this sub¬ 
ject does not affect the general merits of the work. 'lUe contents of 
the work are arranged in the following order: 

The varied nature of our coasts j causes tending to affect the tem¬ 
perature of coast-situations, more especially that of the southern 
coasts; the Hastings coast, its geological character, choice of si¬ 
tuation it affords to invalids in elevation and in temperature, its 
other peculiarities, table of its temperature j on the air 3 influence 
of atmospherical variations on the constitution 3 on the effects of sea- 
air 3 on the water of the southern coast 3 general observations on 
bathing 3 on cold sea-bathing, its effects on the constitution, cir¬ 
cumstances which render it inadmissible, precautions in its employ¬ 
ment 3 warm sea-water bathing, its operation on the system 3 shower 
and vapour bathing, observations on indigestion and hypochon¬ 
driasis 3 acute rheumatism 3 chronic rheumatism 3 gout 3 consump¬ 
tion 3 winter cough 3 asthma 3 hsemoptysis 3 diseases of the liver 3 
the effects of mercurial medicines 3 the effects of loss of blood 3 other 
causes of debility 3 diseases of children 3 scrofula 3 rickets 3 maras¬ 
mus 3 spasmodic diseases 3 hooping-cough 3 measles 3 diseases of 
the skin, &c. 3 notice concerning the t:halybcate waters of the Hast¬ 
ings coast. 


The Royal Society of Gottingen have published a new volume of their 
Transactions, entitled “ Commentationes Societatis Giittingensis.” 
It contains three papers by Professor Gauss :—1. Theoria residuorum 
biquadraticorum.— 2 . Supplementum theorise combinationis observa- 
tionum minimis erroribus obnoxiae.—3. Disquisitiones generales circa 
superficies curvas*. 

Professor Gauss has likewise published (in German) his "Determi¬ 
nation of the difference of latitude of the observatories at Gottingen 
and Altona," being the astronomical part of his measurement of an 
arc of the meridian. 

The Berlin “Astronom. Jahrbuch for 1830,” has been published 
for the first time by Prof. Encke, on an extended and improved plan. 
It contains, besides the ephemeris, four papers by Prof, pjneke on the 
calculations of occultations of Stars 3 on Interpolation 3 on Sex¬ 
tants, and on Transitsf. 

The well-known eccentric Dr. Gruithuisen, now Professor of 
Astronomy at Munich, who has so frequently amused the public by 
his discovery of flat-roofed buildings, palm-groves, and macadamized 

* See Phil. Mag. and Annals, N. S. vol. iii. p. 331. 
t Sec p. 141 of the present Number. 

roads 
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roads in the n]Oon> has begun publishing a Journal, devoted to astro¬ 
nomy and geography, under the title “ Analecten fur Erd-und Kim., 
rnels Kunde." 

The first paper is a minute description of every part of a zenith 
telescope, for the use of a Katachthunian observatory to be built six¬ 
teen (Jerman (seventy-four English) miles below the surface of the 
earth!! ! 


XXV. Proceedings of Learned Societies. 

ASTRONOMiaAL socif:ty. 

j .«_"pilOF. STRUVE communicated the result of his obser- 

ttue .. vations and measurements of the apparent distance be¬ 
tween the body and the ring of Saturn : from which it appears that he 
is decidedly of opinion that the body of Saturn is not in the centre of 
the ring. From a mean of 15 measurements, he makes the apparent 
distance on the left side equal to 11"'272, and on the right side equal 
to 11”'390: the difference is 0"*215. The probable error of these mean 
measurements he considers equal to ()"'024. M. Struve adds some 
slight corrections to his former measurements of the diameters, &c. 
of Jupiter, of Saturn, and of the Ring; which he has deduced from a 
more accurate determination of the value of his micrometer. 

The next communication was from Mr. I’rinsep of Benares, giving 
an account of two eclipses which he had observed at that place in 
the course of the preceding year. The first was a solar eclipse on 
April 26, 1827. The commencement was not observed j but during 
the course of the eclipse a number of micrometrical measurements 
were taken by means of the five horizontal wires of a Troughton’s 
18-inch circle: and he states the end of the eclipse to have taken 
place at 20*' 3^ 7^5 mean time at Benares. Mr. Prinsep then adds, 
" At the period marked as the end of the eclipse, the sun’s disc was 
clear of the moon : but, for 10 or 15 seconds later, I remarked, as it 
were, a stretching of the sun’s edge toward the point which the moon 
had just quitted. This was apparently the effect of refraction by the 
moon’s atmosphere.” The end of this eclipse was also observed by 
Mr. Walter Ewer at Cawnporc, at 19'’ 56™ 3‘',5 mean time at that 
place. The second eclipse, alluded to by Mr. Prinsep, was of the 
Moon, on November 3, 1827. It was observed in the same manner 
as the solar eclipse above mentioned. The following is the result of 
his observations, stated in mean time : h m s 

The edge became dull at. 8 42 0 

The edge invisible. 8 44 18 

The edge of the same colour as the sky .. 8 45 30 

Decided shadow . 8 46 I 

A bright spot becomes invisible. 8 52 26 

Immersion of a small star . 10 42 14,2 

Moon’s transit. 1st limb 11 45 48,2 

Do. do. 2nd limb 11 47 57,1 

End of the eclipse . 12 1 6 

Mr. Walter Ewer observed the beginning of this eclipse at Cawn- 
pore, 8** 35™ 23® mean solar time at that place ; the difference of 

longitude 
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longitude is assumed equal to — I O'" 12 ’. Diagrams, illustrating 
• the several phases of the eclipse, and apparently drawn up with con¬ 
siderable care, accompanied these communications. 

Mr. Humker of Paramatta, in New South Wale.s, communicated 
the result of several series of observations in which he had been en¬ 
gaged at the Observatory there. They contained, 1 st. The determina¬ 
tion of the solstice in December 1826, June 1827, and December 
1827. In deducing the results, he notices the insulficiency of De- 
lambre’s formula for the Reduction to the Meridian in cases of great 
altitude: and suggests an alteration wdicn the sun culminates near 
the y.enith. 2nd. Observations onjthe inferior conjunction of Venus in 
December 1826. 3rd. Observations of moon-culminating stars during 
parts of the years 1826 and 1827. 4ih. Places of some of the fixed 
stars in the southern hemisphere, iith. A Catalogue of stars with 
which the great comet of 1825 was compared. 6th. Corrected obser¬ 
vations of the place of the said comet. 7lh. A determination of the 
latitude of the Observatory by reflection with the mural circle. 

The next communication was from Mr. Cumin of Bombay, giving 
a more accurate account of his observations of moon-culminating 
stars at that Observatory, during the year 1825 : from a mean of all 
which, compared with corresponding observations at Bushey Heath, 
and at Greenwich, he deduces the longitude of the Observatory equal 
to 4'* SI*" O'" east from Greenwich. 

Mr. Baily presented a short account of the two invariable pendu- 
lum.s, the one of iron and the other of coj)per, ndiich he had caused 
to be made, agreeably to the order of the Council, and which are in¬ 
trusted to the care of Captain Foster in his ])rc.sent voyage of experi¬ 
ment and observation, for the purposo of investigating the possible 
effects of the earth’s magnetism in various geographical positions. 
The form and construction ot these pendulums are somewhat dilfer- 
ent from those in general use ; consi.sting merely of a })lain, straight, 
uniform bar of metal: and, as he conceived that there is a consider¬ 
able advantage in h.aving each pendulum a convertible pendulum, he 
has placed two knife-edges on each bar. I'his property of 
convertibility, howeWer, instead of being clFccted by a n 
sliding or moveable weight, is produced by filing away one 
of the ends of the pendulum, until the number of vibra¬ 
tions on the iwx) knife-edges are equal. The mode of making 
a pendulum of this kind he then describes in the following 
manner: Take a plain straight bar of metal, tw’o inches wide, 
half an inch thick (or -,;ths of an inch if thought preferable) 
and about 62^ inches lung ; at least it should not be shorter 
than this, prior to the first trial for the ;.djustment. At five 
inches from one end of the bar should be placed the apex 
of one of the knife-edges, which he calls A, and at the di- 
.stance of 3fl‘3 inches therefrom, should be placed the apex [ 4 |u 
of the other knife-edge, which he calls D; each knife edge 
being firmly and properly secured in the usual manner. 

The distance of 39‘3 inches is chosen, because the inter¬ 
vals of the coincidences are in such case about 15 ml- 
New Series. Vol. 4. No, 20. Ang, 1828. T 
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nutes; but if an interval of about 10 minutes should be preferred, 
the distance should be about 39-4 inches : and so in proportion. 

In order to adjust a pendulum of this kind, it must be placed on the 
agate planes, and the number of vibrations determined in the usual 
manner; beginning, for the sake of regularity, with the knife-edge A; 
then inverting the pendulum, and determining the number of vibrations 
with the knife-edge B. In these preliminary experiments it is not ne¬ 
cessary to extend the observations beyond one coincidence; neither is 
it requisite to apply any other correction than for the arc of vibration, 
and for the temperature of the room, since all the other sources of 
error will be common to the two^ positions of the pendulum, and 
therefore may be rejected in these first trials. If it should be found 
(as will in fact be the case) that the knife-edge B makes a less num¬ 
ber of vibrations in a day than the knife-edge A, we must file away 
the bar at the end B, until the two knife-edges are perfectly synchro¬ 
nous. The amount to be taken away can be ascertained by experi¬ 
ment only; and as we approximate towards the truth we must be 
more cautious in using the file, and more accurate in making the ob¬ 
servations. In this last step of the process it is difficult in all cases 
to determine the exact quantity that has been filed away; and we 
may sometimes overdo it, so as to cause an inequality in the vibra¬ 
tions of an opposite kind, and thus render it necessary to add a small 
quantity to the end B. In order to meet this difficulty, Mr. Baily 
caused a small hole to be drilled at the end B, into which a .screw 
was fitted; and by means of a small piece of sheet lead inserted un¬ 
derneath, the adjustment could be carried to any required degree of 
accuracy. 

The principal advantages attending the placing of two knife-edges 
on one and the same bar, Mr. Baily states to be as follows : viz. 1st. 
That we are thereby possessed of two separate and independent pen¬ 
dulums ; the results of which may be used separately or conjointly at 
pleasure : and each of which is a more complete check on the other 
tlian when formed of separate pieces of metal, that may probably be 
of different specific gravities, and of different expansive qualities. 2nd. 
That the knife-edges, being once rendered synchronous, will always 
remain so, into whatever part of the world the pendulum may be 
carried; and thus enable us, if it should be required, to determine 
the length of the simple pendulum at any point of the globe at which 
it may be swung, by merely measuring the distances between the 
knife edges. 3rd. That we are thus furnished with the means of 
ascertaining whether the pendulum has sustained any accidental in¬ 
jury ; since such a fact would be immediately discoverable from the 
inequatity in the number of vibrations between the two knife-edges. 
And, even in case of such an unforeseen misfortune occurring, the 
ratio between the two would from that moment remain the same in 
all parts of the world, and answer the same useful purpose of compa¬ 
rison during the remainder of the voyage. Whereas, in the pendu¬ 
lum as usually constructed, the effect of such an injury (if not sus¬ 
pected) might be attributed to the errors of observation : and indeed 
the fact itself could not be ascertained until the return of the ob¬ 
server to some place where the pendulum had been previously swung; 

leaving. 
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leaving, however, the precise time at which the accident happened 
• still undetermined, and not only the observations themselves, during 
some indefinite period, the subject of doubt and suspicion, but pro¬ 
bably the whole series of jio utility or avail. 

Mr. Baily considers that there are also some advantages attending 
the /om of this pendulum. For, being uniform in its dimensions, 
without any protuberant bob or projecting tail-piece, it is not so 
liable to accident as the ordinary pendulum, where those parts pre¬ 
sent opportunities for injury. It is also capable of being packed in 
a more convenient case, and thus rendered more easy of transporta¬ 
tion, when required as a travelling instrument. But he states that if 
we view it in the light of an instrument intended for the observatory, 
as a means of determining the length of the simple pendulum, where 
both knife-edges are necessary for the solution of the problem, the 
advantages will be more apparent. For, in the construction of the 
pendulum here pro]) 08 ed, none of the parts slide over one another 
there are no shifting weights, no moveable screws : every thing is 
fixed and stationary, and consequently more ))eculiai'1y adapted for 
the determination of so nice and difficult a problem. 

As these pendulums are formed without any tail-piece, it became 
necessary to adopt some other mode of determining the arc of vibra¬ 
tion. This, Mr. Baily has efiFected by making the edge of the pendu¬ 
lum, which is perfectly straight, answer the purpose of the point in 
the tail-piece of the ordinary pendulum: and by this method he was 
also enabled to enlarge the divisions of the scale (which is a diagonal 
one), so that the hundredth part of a degree* occupies the length of 
three-tenths of an inch, and consequently can be read off with the 
greatest ease. • 

['rhe remainder of Lite Proceedings wi/l be continued in our next Number.] 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

December 10.—^I'he ordonnance of the king approving of the no¬ 
mination of M. Savart was read.—M. Anatasi communicated a 
new plan for the towing of ships.—M. I’Abbe Lachfcvrc objected to a 
part of M. Damoiscau’s report respecting his chronological tables.— 
M. Chevreul, in the name of a Commi.ssion, made a very favourable re¬ 
port respecting the memoir of MM. Dumas and Boullay, jun. On the 
formation of sulphuric aether.—MM. Dumdril and Dupuytren gave 
an account of the interesting essays by Dr. Senn of Geneva, respect¬ 
ing the treatment of diseases of the larynx.—M. Geoffrey Saint-Hi- 
laire read a memoir on a small kind of crocodile living in the Nile, its 
organization and habits, and the motives which occasioned it$ being 
anciently honoured with the appellation of the Sacred Crocodile.—M. 
Cauchy read a memoir on the development of functions and rational 
fractions.—The observations of Mons. Giroux of Buzareingue, on the 
reproduction of domestic birds, were read. 

December 17.—M. Cassini, in the name of a Commission, made a 
favourable report respecting Mons. A. Brongniart’s memoir On the 
spermatic granules of vegetables.—M. Chevreul gave an account of 
several notices of M. S(5rullas relating to the bromides of arsenic, anti- 

T 2 mony, 
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mony, and bismuth.—M. Girard gave a verbal analysis of several 
works published in America on the occasion of the opening of the 
Hudson canal.—M. Cauchy read a memoir, intitlcd Usage da calcul 
des n'sidus pour la transformation ou la sommation des series.—-M. 
Bonnard read a memoir on the locality of the manganese of Roma- 
nMie,—.M. F6burier read a memoir, intitled Notice sur la Lunc 
ro'iisse, et sur quelques effeis de sa lumiere et de celle des autres asircs 
sur les t}{'g('laux. 

December 24.—MM. Raspail and Saigey sent a Notice respect¬ 
ing the .sizing of paper.—M. Buran transmitted several observations 
concerning M, Payen’s memoir on a new borate of soda.—M. Ca- 
gniard-Latour sent a memoir relating to the elasticity and change of 
size which metallic wires undergo when they are stretched.—M. Chc- 
vallier forwarded a scaled packet relating to the extraction of indigo. 
—M. Tilloy, of Dijon, sent his work on currants.—M. Dum(?ril read a 
letter from Bretoniu;au, On the blistering properties of .some insects 
of the cantharidcs-family.—M. Moreau de .Tonnes communicated a 
Notice re.spccting the recent employment of mercurial treatment, both 
internal and external, in Ccphalonia, for the prevention of the first 
symptoms of the plague.—M. de Blainville, in the name of a Commis¬ 
sion, made a report on the memoir of M. Jacobson, intitled Observa^ 
tians sur le prutendu di'vcloppernent des anifs, des vwuleites, et des ano- 
dontes dans leurs branchies. The Section of Mineralogy and Geology 
presented the following list of candidates for the two vacant places of 
Correspondents. Geology .- MM. Conybearc, of London j Bucklnnd, 
of Oxford; MacCullocH, of London j FreKsleben, of Freyberg j Char- 
pentier, of Bex.— Mineralogy : MM. Mitscherlich, of Berlin; Gu.s- 
tavus Rose, of Berlin; Haidipger, of Edinburgh. 

Jan. 7, 1828.—According to the rules, the Academy proceeded 
to the election of a Vice-President. M. Mirbel had a majority of 
votes.—Mr. Warden communicated a letter from Mr. Smith, who, 
tow'ards the end of 1826, explored a country hitherto unknown, to 
the S.W. and E. of the Rocky Mountains.—M. Thomas Grillon an¬ 
nounced liis discovery of a new mechanical means for moving vessels. 
—M. Blainville read a notice respecting the difference of the males 
and females of a species of gelasin.—M. Gannal read a memoir On 
the inspiration of chlorine in consumption.—Mr. Ivory was elected a 
Corresponding Member in the Section of Geometry.—M. Becquerel 
read a memoir On the electrical properties of the tourmaline.— 
M. Duvau read a statistical essay On ihc department of Indre and 
Loire. 

Jan. 14.—M. Biot read a memoir On double refraction. On this 
occasion a sealed packet deposited by him on the 7th of January 
1822, was given up to him ; it contained a paper intitlcd, Deter¬ 
mination expMmeniale des expressions des deux vifesses dans les phe- 
nonicncs de la double refraction. — A secret committee from the 
Section of Chemistry presented the following list of candidates for 
the vacant place of Corresponding Member; MM. Arfwedson, of 
Stockliolm; Henry Hose, of Berlin; Thomson, of Glasgow; Houtou 
Labillardierc, of Rouen; Liebig, of Giessen; Brande, of London. 
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Jan. 22_M. Arago communicated a letter from Mr. Dalton on 

the aurora borealis of the 29th of March 1826; and a memoir by 
Mr. Scoresby On the singular effects produced by lightning on the 
vessel called the New York. He also gave a verbal account of an im¬ 
portant memoir by M. Savary On magnetizing by the electric spark. 
—M. Legendre added fresh details to those which had been pre¬ 
viously given on the interesting analytical researches of M. Jacobi 
of Kccnigsbcrg.—M. Cauchy presented a memoir On the remain, 
ders of functions expressed by definite integrals.—M. Dupin read 
a notice respecting early instruction at Touraine.—Mr. Warden 
communicated a letter relating to some islands recently discovered 
by Captain Coffin, not far frt)m the coast of Brazil.—M. Arfwed- 
son received the greatest number of votes as a corresponding mem¬ 
ber of the Section of Chemistry.—The members elected by ballot 
to constitute Commissions for the adjudging of prizes this year, 
are; For the mathematical prize relating to the resistance of fluids: 
MM. Lacroix, Legendre, Poisson, Fourier, and Prony.—For the 
astronomical prize: MM. Arago, Mathieu, Lalande, Bouvard, and 
Damoiseau.—For the prize relating to statistics: MM. Coquebert, 
Fourier, Dupin, Andreossy, and Lacroix. 

Jan. 28.—There were read, a letter addressed to M. Delessert, con¬ 
taining information respecting M. Bonpland; A letter from MM. 
Quoy and Gaimard, containing geological observations; A letter from 
M. Valz, of Nimes, On the elements of the two last comets.—After 
a report by M. Navier, a memoir presented by M. Landorm}', On 
the theory of flying, was not approved ,of; this was also the case 
with M. Joseph Anastasi’s project for towing.—M. Quenot read a 
memoir On a wire suspension-bridge, constructed at Jarnac, over the 
Charentc.—M.Geoffroy Saint-HiHire read a memoir On two species 
of animals, named Trockilos and Bdelia by Herodotus.—The mem¬ 
bers for the Commission to decide the medical prize are : MM. Ma-^ 
gendie, Boyer, Dumcril, Portal, Blainville, Fred. Cuvier, Chaptal, 
Dulong, and Gay-Lussac.—Those for the physical prize are : MM. 
Magcndie, Mirbel, Desfontaines, Dumeril, and Cuvier. The Com¬ 
mission for the mechanical prize is composed of MM. Girard, 
Navier, Prony, Molard, and Dupin. 


XXVI. Intelligence and Miscellaneous Articles. 

NEW ASTRONOMICAL EPHEMERIS. 

W E have to congratulate the public on the appearance of one of 
the most useful publications in practical astronomy that has 
ever yet been formed. It is an Ephemeris arranged in an entirely 
new manner, computed on an entirely new principle, and adapted to 
the present advanced state of that important science. 

Our readers are aware that, for the last fifty years, the celebrated 
Bode conducted the Berlin Ephemeris with great credit to himself, 
and with great advantage to astronomy. This work, inferior to none 
on the subject, contained annually a vast variety of valuable informa¬ 
tion. 
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tion, which would probably have perishedj had it not been for the 
interest and zeal that Bode took in every thing relating to astronomy. 
Notwithstanding the rapid strides which the science has made on the 
Continent, little or no alteration however was made in the usual co¬ 
lumns of this annual publication during Bode’s life-time; but on 
his death M. Encke, who has been appointed to succeed him, de¬ 
termined on re-modelling the work altogether, and on adapting it 
to the increased and increasing demands of the astronomer. With 
this view he has abandoned the plan of publishing the voluminous 
Appendix thereto, which has generally been filled with matter that 
more properly belongs to a periodical journal, and which w ill now 
be transferred to the pages of Professbr Schumacher’s very valuable 
Astronomische Nachrichten; whilst the monthly columns of the Ephe- 
meris will be consequently enlarged without any additional expense 
to the reader. On the other hand, Professor Schumacher will in 
future discontinue his annual IWfstafeln ; wdiich will henceforth form 
part of M. Encke’s work above alluded to. lliis exchange will be 
highly advantageous to the practical astronomer, who will thus have, 
in one volume, all the daily information he requires for the use of his 
observatory. The present volume is for the year 1830. 

One principal and great improvement in this Ephemeris is the in¬ 
troduction of mean sokr time into all the computations, instead of ap¬ 
parent time, as hitherto adopted in other ephemeridcs. The latter is 
never referred to, except in the case of the sun at the time of its cul¬ 
mination. In every other instance, the places of the moon and planets 
(and even the sun itself) is /computed to mean solar time reckoned 
from the apparent equinox. 

The arrangement of the Ephemeris also is very much improved. 
The places of the sun and moon are, as usual, disposed in monthly 
columns : but the places of the planets, and the other subjects which 
compose the body of the Ephemeris, are arranged in their respective 
orders, each by itself; as will be better understood from the synopsis 
of the work which we are about to present to our readers. 

The computations likewise are carried to a greater degree of mi¬ 
nuteness than has hitherto been done in any other similar work; and 
are thus not only better adapted to the more refined wants of the 
modern astronomer, but also more convenient for interpolation. 

On the whole it is a work which we arc persuaded will find a place 
in every observatory. We have often expressed our opinion of the 
want of such an Ephemeris, having occasionally suggested improve¬ 
ments for our own national production “ the Nautical Almanac 
and we know that for many years past repeated representations on 
the same subject have been made to the Board of Longitude, not 
only by private individuals, but also by the Royal Society; but all to 
little or no purpose. For, though a gleam of light had lately begun 
to flitter amongst that learned body (like the expiring flame of a 
lamp)) and they consequently thought it right (unconscious however 
of their approaching dissolution) to listen at last to the increasing 
demands of the astronomer; yet they were so tardy in their produc¬ 
tion, and so sparing in their explanations, that the information they 

intended 
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intended to give was more speedily and better supplied from a. fore^n 
source. 

The present, however, forms a new aera in the science; and some¬ 
thing may now perhaps be done to place astronomy (as it ought to 
be) on a better footing in this country. And since ceconoiny is the 
order of the day, and has in fact been publicly declared to be one of 
the causes of the dissolution of the Board of Longitude, we would 
propo.se to follow up that system, by getting rid also of the whole of 
the^expense incurred in forming the Nautical Almanac^ and placing 
it in totally diflerent hands. For, the computers of the Berlin Ephe- 
meris would (no doubt) for a small additional sum, be very readily 
induced to adapt their calculations to the meridian of Greenwich : 
and any respectable booksellers, or other body of men in this country, 
if the coj)yright of such work were secured to them, would not only 
very readily defray that additional sura, and the expenses of printing, 
for the privilege thus conferred on them, but also employ an English 
computer to revise the calculations. Tlie astronomer would thus 
be furnished with a work more fitted for his purpose, and the public 
be relieved of a considerable expense, which, after all, has hitherto 
produced only a secondary sort of Ephemeris*. 

We come now, however, to a more minute account of the work in 
question, which is as follows. The ephemeris of the sun is for each 
month divided into two pages j one of which is devoted to apparent 
noon, and the other to mean noon. The former page contains, besides 
the days of the month and the days of the week, the mean time (to 
two places of decimals in the seconds), th6 right ascension of the sun 
(to two places of decimals), and its declination (to one phicc of de¬ 
cimals), together with the equation of time (to two places of decimals), 
and the logarithm of the double daily variation in the declination,—a 
quantity extremely useful in determining the time from altitudes of 
the sun. The latter page contains the right ascension of the meridian 
(to two places of decimals), the longitude of the sun (to one place of 
decimals), its latitude (to two places of decimals), the logarithm of the 
radius vector (to seven places of decimals), and the semi-diameter of 
the sun (to two places of decimals); t^ether with not only the days 
of the month, but likewise the number of days elapsed from the com¬ 
mencement of the year. 

The ephemeris of the moon is also divided into two parts j but as 
the computations are made for every twelve hours, each month occu¬ 
pies four pages. These contain the moon’s longitude, latitude, right- 
ascension, declination, parallax, and semi-diameter, (each to one 

* If the Nautical Almanac were made what it ought to be, and such as 
the situation of this country demands, we have no doubt but that its sale 
might be considerably increased. We know that the American bookseyiers 
(who reprint that work in the United States) correspond with the German 
astronomers for the supply of additional matter, to be inserted in the 
annual volumes. And what is the consequence? One bookseller alone 
(and there are several who reprint the work) sells upwards of twelve thou¬ 
sand copies! We believe the total sale of the Nautical Almanac, in this 
country, never amounted to seven thousand copies. 
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place of decimals,) for mean noon, and mean midnight. There is also 
given the mean time of the moon’s upper and lower culmination, (to 
the tenth of a minute in time), as well as her right ascension and de¬ 
clination (to the tenth of a minute in space); together with the time 
of hCT rising and setting, the time of her changes, and the time when 
she is in perigee or apogee. 

At the end of this joint ephemeris of the sun and moon, there is 
given for every tenth day of the year, the apparent obliquity of the 
ecliptic, the parallax of the sun, the aberration, and the equation of 
the equinoctial points (each to two places of decimals) j together with 
the place of the moon's node (to the nearest tenth of a minute). 

Then follows an ephemeris of each of the phanets, including the 
four newly discovered ones. The places of Mercury and Venus are 
computed for mean time at noon for every second day, and the re¬ 
maining planets for mean time at midnight for every "fourth day of 
the year. The columns contain the heliocentric longitude and lati¬ 
tude of the seven principal planets (to one place of decimals in the 
seconds), the geocentric right ascension (to two places of decimals), 
and the geocentric declination (to one place of decimals); the radius 
vector, and the logarithm of the distance from the earth (each to seven 
places of decimals); together with the time of their rising, setting, 
and passing the meridian. The computations of the four newly dis¬ 
covered planets are not so minute, except at the time of their oppo¬ 
sition j for which period a separate ephemeris is given of the position 
of the planet for every day. 

We have next an epheraferis of the time of the eclipses of Jupiter’s 
satellites (to one place of decimals) j to which is subjoined (for each 
satellite) a table for computing with the greatest accuracy, not only 
the configurations at any moment, but also the position of the satellite 
with respect to Jupiter at the time of its immersion or emersion. At 
the end of these tables, we are presented with another ephemeris 
(computed for every fortieth day) of the apparent position and mag¬ 
nitude of Saturn’s ring. 

After this comes a table of the mean places (for 1830) of 45 prin¬ 
cipal stars; the right ascensi^s to three places of decimals, and the 
declinations to two places of ^cimals. From these arc computed and 
given for every tenth day of the year, the apparent places of the same 
stars (to two placei^ of decimals), with their differences. And we have 
also the apparent places, for every day in the year, of a and S Ursce 
Minoru: To the whole of which are annexed formula for determining 
the amount of the diurnal aberration. Following these is given a 
table of the constants A, B, C, D, for every tenth day of the year, for 
the purpose of determining the apparent places of any other stars. 
It should however be remarked, that these letters do not indicate 
precisely the same quantities as are so designated in the catalogue of 
the Astronomical Society : and it should also be noted that the num¬ 
bers are adapted to sidereal time. There is however another table 
subjoined, for the use of those who are disposed to adopt mean solar 
time in these computations. 

Next follows a particular account of all the solar and lunar eclipses 

that 
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that will haj^en in the course of the year} together with all the ne¬ 
cessary elements for computing them. This is followed by three pt^es 
■ of the principal phenomena of the planets : such as the time of their 
perigee or apogee, their perihelion or aphelion, their greatest elon¬ 
gation, their greatest latitude, their conjunction and opposition, their 
passing the nodes, their greatest brilliancy, their proximity to the 
moon and occultation thereby, &c. 

Then follows u list of moon.culminating stars, occupying seventeen 
pages; and (which is equally valuable,) a list of the orcultations of 
all the stars down to the 7th magnitude inclusive, that will take place 
in the course of the year; wherein the mean time of the immersion 
and emersion of the star (to the nt^arest tenth of a minute) is g^vmi, 
as well as the angle from the vertex of the moon at which the phe¬ 
nomenon will take place. To this list is subjoined some auxiliary 
tables for computing the occultation more minutely, if required. 

To the whole is annexed an Appendix, giving an account of the 
mode in which all the computations are made, and the tables from 
which they are derived. By this excellent plan, the observer can at 
any time verify any of the calculations, and detect any error which he 
may have cause to suspect. The names of the computers tdso are 
given, which must materially tend to insure the accuracy of the work. 

iiuch is the substance of the publication now before us, which ba.s 
just reached this country, and which does so much credit to its di¬ 
stinguished conductor. We hail it as the harbinger of a general im¬ 
provement in the mode of arranging and forming the ephemerides of 
difl’erent nations. And although it is mortifyhig to reflect that this 
country cannot (or will not) maintain its pre-eminence in these and 
other scientific subjects, yet we are gratc/ul for information wherever 
it can be found, and trust that we shall be able eventually to emulate 
the splendid example which has thus been set us. M. Encke, disdain¬ 
ing the trammels of former and less enlightened times, and relying 
on his own excellent judgement and abilities, has nobly and boldly 
struck out a new path for himself, which we have no doubt will soon 
be followed by every nation pretending to encourage the science of 
astronomy. 

We propose to give, in a subsequent Number of our Journal, a 
translation of the Appendix above alluded to, which will enable the 
English reader to make use of this most excellent Ephemeris ; since 
a very minute account is there given of the mode in which the dif¬ 
ferent tabular values are formed. There will then be nothing left for 
explanation but the headings of the different columns; which are in 
most cases so much like the English names, that little difficulty will 
occur in understanding them. 

IMPROVED AIR-PUMP. BY MR. JOHN DUNN, OPTICIAN, EDIN¬ 
BURGH. 

In the course of my business, having often heard it regretted that 
the cost of apparatus prevented many gentlemen from engaging in 
philosophical pursuits, 1 have made it my study to simplify the con- 

.Nca?& 77 cj. Vol. 4. No. 20. Jiwg. 1828. U siruction 
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struction of those which I have been employed to make, wherever this 
could be done without iifipairing the accuracy of their performance. 

One of my first efforts was directed to that most valuable instru- * 
ment the air-pump, which 1 shall endeavour to show 1 have improved 
so very materially, as to be able to furnish one capable of effecting as 
complete an exhaustion as the most perfect form of the instrument 
hitherto devised, and, at the same time, nearly as simple and as cheap 
as its most imperfect form. 1 mentioned my views on the subject to 
several gentlemen qualified to judge of their correctness, and soon had 
an opportunity of putting them to the test of experiment. I received 
an order to make one for Mr. Lees, lecturer on mechanical philosophy 
in the School of Arts here, on condition that he was to be permitted 
to return it, if, on trial, it was not found capable of executing all 
that 1 had led him to expect. This pump, through the kindness of 
Mr. Lees, in whose possession it has been fijr the last eighteen months, 
was exhibited to the Society for the Improvement of the Useful Arts, 
on the 19th of December 1827 *. 

Believing the only useful part of Cuthbertson’s improvement of the 
air-pump to be the contrivance for opening the valves at the bottoms 
of the barrels, mechanically, I was of opinion a pump would perform 
nearly, or altogether as well, divested of all the other peculiarities of 
his instrument, and possessing the decided advantages of being cheaper 
and much more easily kept in order. 

The Figure is a section of one of the 
barrels of my pump, in which I employ 
metallic valves v o' at*the bottom of the 
barrels, and waxed silk ones S S' in the 
pistons, laying aside Cuthbeftson’s me¬ 
tallic valves in the pistons, removing all 
bis apparatus from the top of the barrels, 
and leaving the pistons exposed to the 
atmospheref as 1 consider all those con¬ 
trivances to be unnecessary, although 
it has been uniformly held essential to 
a good air-pump, since the time of 
Smeaton's invention, that the pressure 
of the atmosphere should be taken off 
the piston-valves; and my reason for 
doing so is, that the air will be always 
so compressed in the barrels, by the de.scent of the plston.s, as of itself 
to have sufficient elastic force to open the silk valves in the pistons, 
the capacity of the barrels being each several thousand times greater 
than the space between the two valves, when the piston is at the 
bottom. In fact, by making the under side of the piston and the 
bottom of the barrel fit each other, which, with the assistance of the 

* The instrument had been previously submitted to the examination of 
Dr. Turner, one of the Secretaries of the Society of Arts, v, ho reported that 
he had minutely examined it, and was perfectly .satisfied with its performance. 
On his representation to the Council of the London University, 1 have rince 
received an order to make one for the chemical class of that Institution. 
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oil employed in the barrels may be done perfectly, there will be no 
space left but the small hole in the piston leading to its valve. 

For illustration, let us suppose the stroke to be 12 inches, and the 
diameter of the barrels 2^ inches, or 2.5 tenths (as is the case in 
Mr. Lees’ pump), the diameter of the hole c one-tenth of an inch, and 
its length 1 inch, then, circles being to each other as the squares of 
their diameters, we have 1 X I = 1 for the capacity of the hole, and 
25 X 25 X 12 = 7500 for the capacity of the barrels j and conse¬ 
quently air, which in the receiver was 7000 times rarer than the at¬ 
mosphere, would have sufficient elastic force to open the valve in the 
piston; but as this is a degree of rarefaction far beyond what has ever 
been attained, or even expected, it follows that any greater nicety of 
construction here is unnecessary. 

The above plan may, however, be objected to, on account of its 
still leaving something to depend on the elastic force of the air which, 
should any one consider desirable to be removed, can be done by 
adopting metallic valves I I' * with projecting points p' p', to strike 
against the bottom of the barrels, having the spaces O' T', O T, filled 
with oil, to exclude the external air during their shutting, instead of 
the oiled silk ones S S'; but even this small addition I consider 
wholly unnecessary.— Edin. New Phil. Journ. 


GALLATES OF gUlNA AND CINCHONIA. 

M. Platania forms these compounds in the following way: Pour an 
infusion of galls into a hot solution of sulphate of quina, wash the 
precipitate with cold water upon a filter, and dry it at lOO'^ of Fahr. 
Afterwards dissolve it in warm alcohol; pour off the solution and 
evaporate it, then add cold water to it^ which precipitates pure gal- 
late of quina. 

Another process consists in pouring gallic acid into sulphate of 
quina, and merely washing the precipitate with cold water; and it 
may also be formed by directly combining the acid and base each 
separately dissolved in alcohol. Gallate of quina is very white and 
light; its sp. gr. is 0*816 at 60° Fahr. Its vapour is astringent, and 
very slightly bitter; it is soluble in alcohol and sether, but almost 
insoluble in water. It is composed of nearly 


Gallic acid. 14*87 

Quina. 8.5* 1.8 


100*00 

The gallate of cinchonia is obtained by dropping gallic acid into 
a solution of cinchonia; the gallate precipitates, and is to be re¬ 
dissolved in water and suffered to cool; the liquid becomes opale¬ 
scent, and deposits granular transparent crystms .—Henmans Re~ 
pertoire de Chimie, 8fc. Jan. ] 828. 


PREPARATION AND PROPERTIES OF ALUMINUM. 

On these subjects the following statements are made by M.Woeh- 


* The accented letters refer to a suppressed figure of the other barrel 
of the pump. 

U 2 ler. 
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kr. The method of prepariog aluminum is founded upon the in* 
oxidability of thb metal by water. When an attempt is made to 
heat chloride of aluminum with potassium in a tube, the action is so 
strong and the extrication of heat is so considerable, that the appa* 
ratus is instantly broken. 1 therefore employed a small platina 
crucible, the cover of which was kept on by a wire, of the same me¬ 
tal. At the moment of reduction, the crucible became intensely red- 
hot, both within and without, although it was but slightly heated; 
the metal of the crucible was not sensibly acted upon. The opera¬ 
tion may also be effected in a porcelain crucible with a cover at¬ 
tached. Some small pieces of potassium of about the size of a pea, 
and not more than ten at once,«are placed in the crucible, and 
upon them are put an equal number of pieces of chloride of alu¬ 
minum of the same size; the crucible is to be heated with the spirit- 
lamp, at first gently, and afterwards more strongly, and until the 
spontaneous incandescence of the matter ceases. Excess of potas¬ 
sium is to be avoided; for after it was oxidized, it would dissolve a 
portion of the aluminum. The reduced mass is generally completely 
tiised, and is of a blackish-gray colour. When all is cold, the cru¬ 
cible is to be thrown into a large vessel of water; a gray powder is 
soon deposited, which, when looked at in the sunshine, appears to be 
entirely composed of small metallic plates; the powder is to be 
washed with cold water and then dried: it is the metal of alumina. 

Aluminum somewhat resembles platina in powder. 1 discovered 
some scaly coherent particles, which had the colour and splendour 
of tin. Under the burn^her it readily assumes the appearance of this 
metal; rubbed in an agate mortar, it seems to be a little compres¬ 
sible, and unites into larger scales, with a metallic lustre; and it 
leaves in the mortar traces of a metallic appearance. When heated 
in the air, until it is ignited, it inflames and burns with great ra- 

S ; the product is the white oxide of aluminum in a hard mass. 

ced to powder and blown upon in the flame of a candle, each 
particle suddenly becomes an inflamed point, the splendour of which 
is not less than that of the sparks of iron burning in oxygen gas. 
In pure oxygen gas aluminum burns with so dazzling a light, that 
the eyes can scarcely bear it; the heat generated is so considerable, 
that the oxide produced is partly fused. The particles which have 
been fused are yellowish, and as hard as corundum; they do not 
merely scratch, but they cut glass. In order that aluminum may 
bum in oxygen gas it must be heated to redness., 

' Aluminum is not oxidized by water, and this fluid may sponta¬ 
neously evaporate from the metal without its being in the least tar¬ 
nished ; when however the water is nearly at its boiling point, the 
metal is slowly oxidized, and hydrogen is liberated. 

The sulphuric and nitric acids when cold do not act upon alumi¬ 
num ; when heated, concentrated sulphuric acid readily dissolves it, 
and without the evolution of sulphurous acid; the sulphuric solution 
4 lid not by evaporation give the smallest crystal of alum. 

Aluminum introduced into a solution.of caustic potash,even when 
weak, dissolves readily, and with the evolution of hydrogen; the so- 
< lution 
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lution is perfectly clear; the same solutimi takes place in ammonia: 
and it is surprising to observe how much of this earth the ammonia 
is capable of uniting with: the evolution of hydrogen is similar to 
that with potash. When aluminum is heated to dull redness, and 
exposed to a current of chlorine, it inflames and is converted into 
chloride, which sublimes as fast as it is formed.— Ibid. 

CHLORIDE AND OTHER COMPOUNDS OF ALUMINUM. 

M. Woebler obtains chloride of aluminum, for the purpose of 
procuring the metal from it, by the following process: alumina pre¬ 
cipitated by excess of carbonate of potash, was well washed and 
dried, and then made into a thick paste with powdered charcoal, 
sugar and oil; this paste was then heated in a covered crucible until 
ail the organic matter was destroyed. By these means any sub¬ 
stance is mixed very intimately with carbon: the product while it 
was hot, was put into and made to fill a porcelain tube, which was 
placed in a furnace of an oblong form. One end of the tube was 
connected with another tube containing fused chloride of calcium, 
and this with an apparatus for the evolution of chlorine; the other 
end of the tube opened into a small tubulated receiver, provided 
with a conducting tube. When the apparatus was full of chlorine, 
the tube and its contents were made red-hot. The chloride of alu¬ 
minum was readily formed; a small portion was carried over with 
oxide of carbon, which fumed strongly on coming into contact with 
the air. The chlorine was long retained by the mass of matter. 
The receiver contained chloride of alubiinum in the state of pow¬ 
der. After an hour and a half the chloride obstructed the end 
of the tube (though an inch in diameter] which passed into the re¬ 
ceiver ; this caused the stoppage of the process. 

On taking the apparatus to pieces, it was found that all that part 
of the tube which passed through the furnace was filled with chlo¬ 
ride of aluminum, and it weighed more than an ounce. It con¬ 
sisted partly of an aggregation of long crystals, and partly of a 
firm mass, which was readily detached from the lube, and was of a 
pale yellowish-green colour, semitransparent, and of a lamellated and 
distinctly crystalline texture; but no crystal could be found suffi¬ 
ciently regular to admit of its form being ascertained. When brought 
into contact with the air, it fumed feebly, gave a smell of muriatic 
acid, and soon became a transparent fluid. When thrown into wa¬ 
ter, it dissolved with strong hissing, accompanied with so much 
heat, tliat the fluid, when the quantity is small, boils rapidly: ac¬ 
cording to M. Oersted, the temperature is not much higher than 
that of boiling water. Its fusing and vaporizing points kem to be 
the same. Chloride of aluminum may bo preserved without any 
alteration in naptha; when heated with this oil it liquefies, and sinks 
to the bottom of the vessel, in the form of a reddish-brown liquid, 
upon which potassium exerts no action. Chloride of boron may 
be obtained by passing chlorme over calcined borax heated to red¬ 
ness. 

Stdpkuret of Aluminum ,—When sulphur is suffered to drop upon 

aluminum 
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aluminum in a state of vivid ignition, the mixture becomes strongly 
incandescent, and a black frit is formed: it is semiinctallic in ap> 
pcarance, and when polished is of a shining iron-black colour. When 
exposed to the air, this frit emits a smell of sulphuretted hydrogen, 
swells, and falls into a grayish-white powder; when applied to the 
tongue, it occasions a hot penetrating sensation; when thrown into 
water, it is converted into a gray powder of alumina, accompanied 
with a rapid disengagement of sulphuretted hydrogen. Sulphate of 
alumina when heated to redness in contact with hydrogen, loses its 
acid, but the earth is not reduced. 

Sulphuretted Hydrogen and Aluminum. —When chloride of alu¬ 
minum is sublimed in a small retort,*and a strong current of sul¬ 
phuretted hydrogen gas is at the same time made to enter its neck, 
it is absorbed j and a very white sublimate is formed, partly in the 
state of pearly transparent scaly crystals, and partly in that of a 
brittle mass. The residuum of sulphuretted hydrogen was dis¬ 
placed from the apparatus by simple hydrogen. In the cold, this 
gas is not absorbed by the chloride of aluminum. In contact with 
the air, the sublimed matter moistens rapidly, sulphuretted hydro, 
gen is disengaged, and chloride of aluminum remains in solution. 
When sublimed in a tube, it evaporates with the evolution of sul¬ 
phuretted hydrogen equal to from 30 to 40 times its volume, which 
however cannot be the whole of the gas, because the combination is 
formed at a high temperature. When put into water, the sublimate 
is decomposed with the same violence as the pure chloride; much 
sulphuretted hydrogen is disengaged, and the solution is rendered 
turbid by the preci[)itation of sulphur. Pass a small piece of the 
compound into a tube tull of mercury, and afterwards some water; 
a great volume of gas is evolved with great rapidity, which is com¬ 
pletely absorbed by solution of acetate of lead, with the precipita¬ 
tion of sulphurct; when thrown into solution of ammonia, alumina 
is precipitated. No action takes place between the compound of 
sulphuretted hydrogen and aluminum with muriatic acid gas. 

Phosphuret of Aluminum. —Aluminum heated to redness in the 
vapour of phosphorus, combines with it with vivid inftan)mation; 
the product is a blackish-gray pulverulent substance, which under 
the burnisher assumes a deep gray metallic lustre, and exhales a 
smell of phosphuretted hydrogen; w'hen thrown into water, it occa¬ 
sions the evolution of phosphuretted hydrogen, which is not spon¬ 
taneously inflammable. In the cold, the disengagement of this gas 
is not so rapid as that of sulphuretted hydrogen, but it is quickened 
by heat. . * ■ . 

Seleniuret ef Aluminum. —Selenium when mixed with the metal 
of alumina, and heated to redness, combines with it, producing 
strong inflammation. The seleniuret thus obtained is a black pow¬ 
der, which being rubbed becomes of a dull metallic aspect. When 
exposed to the air it continually exhales a smell of seleniuretted 
hydrogen; in water the disengagement of this gas is very Trapid, 
and the water is quickly reddened by a portion of precipitated se¬ 
lenium. 

4 


Arseni urel 
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Arseniuret of Aluminum .—Arsenic reduced to powder and heated 
to redness with aluminum, combines with it; the injflammation is less 
vivid dian with the preceding combustibles. 'Hie compound is u 
powder of a deep gray colour, which by rubbing acquires a dull 
metallic appearance, and when exposed to the air it exhales a faint 
smell of arseniuretted hydrogen ; when cold, the disengagement is 
slow, but it is much accelerated by heat. 

Telluret of Aluminum When the powder of tellurium was put 

into a tube with aluminum, much heat was excited, and the mixture 
was thrown with explosion out of the tube; this inconvenience is 
avoided by not powdering the tellurium. The product is a metal¬ 
line, brittle, black frit, which when exposed to the air emits an in¬ 
tolerable odour of telluretted hydrogen ; and when thrown into wa¬ 
ter it evolves the same gas with rapidity: the water at first be¬ 
comes of a red colour, afterwards brojvn, and eventually opakc, on 
account of the interposed reduced tellurium: the telluret of alu¬ 
minum appears to decompose in water with much greater facility 
than the sulphuret of the same metal.— Mid. 


NATIVE IODIDE OF MERCURY. 

M. Del Rio has already mentioned that he has discovered iodide 
of silver in America, and he has mentioned its locality. He has 
since discovered another iodide; and he is of opinion that the metal 
in combination with it is mercury. It perfectly resembles dark- 
coloured cinnabar, except that its colour is deeper and its streak 
paler; it is however certain, that it accompanies an earthy iodide, 
which M. Del Rio believes to be the metal of magnesia mineralized 
by iodine.— Mid. 

COIIYDALIN,—A NEW VEGETABLE ALKALI. 

According to M.Wackenroder, this alkali is contained in tlie root 
of the fumitory (not the common fumitory, /kaiam afficinalisy but 
Xho fumaria cava^ and corydalis tuberosa of Dccandolle). The dry 
root is to be coarsely powdered and digested for some ‘days in wa¬ 
ter ; filter the infusion, and precipitate with excess of potash; dry 
the precipitate and tteat it with boiling alcohol, until it leases to 
dissolve anything. It sometimes happens that during the cooling 
of the alcohol, crystals of corydalin are deposited. The solution is 
to be evaporated to dryness, and the residuum is to be dissolved in 
weak sulphuric acid; this solution is then to be decomposed by an 
alkali either caustic or carbonated. A white deposit is formed, 
which b;^ drying becomes of a light gray colour. 

Dry corydalin soils the fingers very much; it is in^pid and inodo¬ 
rous. It is soluble in alcohol; and this solution when Rbt and saturated 
deposits colourless prismatic crystals of a line in length. By slow 
spontaneous evaporation, fine lamina: arc formed. The solution 
acts as an alkali upon vegetable blue colours. At a temperature 
below that of boiling water, it melts into a deep green-coloured 
fluid, which, when solidified, has a crystalline texture, and is trans¬ 
parent in thin laminae. At a higher temperature it yields water and 

. - ammonia, 
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ammonia, and is converted into a transparent brown mass. iEtber 
ilissolves corydalin with the same facility as alcohol; caustic potash 
dissolves it in considerable quantity. 

This alkali forms extremely bitter salts with acids; sulphuric acid 
forms two different salts; one which crystallizes is obtained when 
the acid is digested with excess of base; the solution is to be filtered 
and evaporated: the product is very slightly soluble in water. When 
a small quantity of sulphuric acid is added to a solution of corydalin 
in alcohol, so as not to saturate the base perfectly, a portion of 
crystalline matter is deposited; and there remains a stratum of a 
greenish transparent substance, which is unalterable by exposure to 
the air, and readily soluble in water: -the solution reddens litmus 
paper slightly; an excess of acid renders it purple, and eventually 
blackens it. Nitric acid when diluted and cold dissolves and 
forms a colourless solution with corydalin; but when heated it be¬ 
comes of a red colour, which, when the solution is concentrated, be¬ 
comes of a blood-red colour. This action is so strong, that by the 
aid of heat the smallest quantity of corydalin may be discovered in 
a fluid. Muriatic acid forms with this alkali an uncrystallizable 
salt; acetic acid is still more difficult of combination with it than 
sulphuric acid; but it forms a crystalline salt, which may be redis¬ 
solved a second time in water and crystallized. Tannin is one of 
the most sensible tests of corydalin, as for all other vegetable bases. 
The precipitate is white when the solution is dilute, and grayish- 
yellow if concentrated.— Ibid. 

ACTION OF ALKALIES AND THEIR CARBONATES, &C, ON IODIDES. 

M. Berthemot, having made numerous experiments on the action 
of alkalies, and some metals on the iodides, concludes :—That the 
earthy oxides and their carbonates do not act upon iodide of mercury; 
—that potash, soda, barytes and strontia, decompose iodide of mer¬ 
cury by the intervention of water or alcohol, and there result oxide 
of mercury and tri-iodo-hydrargyrate of potash, which on the cooling 
of the liquors, successively deposit iodide of mercury, and bi-iodo- 
hydrargyrate of potash j—that lime produces the same phenomena, 
with thif difference however, that the action occurs only by the inter¬ 
vention of alcohol;—that the soluble carbonates of the alkaline oxides 
also decompose iodide of mercury, and yield analogous products, but 
only with the intervention of alcohol;—that the insoluble carbonates 
of the alkaline oxides do not act upon iodide of mercury, either by the 
intervention of water or alcohol j—that the protoxide of mercury de¬ 
composes the iodide of potassium, forming potash, and metallic mer¬ 
cury, or protiodide of mercury and iodo-hydrargyrate of potash;— 
that the remaimhg alkaline iodides have a similar action, except that 
of calcium, which does not appear susceptible of it j—that peroxide 
of mercury decomposes the alkaline iodides, forming an alkaline oxide 
and bi-iouo-hydrargyrate.—Journal de Pharmacies April 1828. 


CITRIC ACID FROM GOOSEBERRIES. 

M. Tilloy, by the annexed process, has prepared citric acid from 

gooseberries, 
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gooseberries, so as to be able to obtain it for 12 francs, 96 centimes 
the kilogramme j whereas the price of citric acid in France is from 
29 to 30 francs for the same weight. 

1516 gooseberries are to be bruised and fermented ; the alcohol is 
to be separated by distillation ; the residuum is to be pressed to ex¬ 
tract the whole of the liquid. To this liquor, while hot, carbonate of 
lime is to be added as long as effervescence takes place: after standing, 
the citrate of lime is to be collected and suffered to drain; it is to be 
repeatedly washed and then pressed. The citrate of lime thus ob¬ 
tained, being still coloured and mixed with mulate of lime, is to be 
mixed with water to the consistence of a thin syrup, and is then, 
while hot, decomposed with sulphuric acid, diluted with twice its 
weight of water. The liquor resulting from this operation, is a mix¬ 
ture of sulphuric (malic ?) and citric acid, and is to be again treated 
with carbonate of lime. The precipitate, when collected on a filter, 
is to be plentifully washed, pressed, and again mixed with sulphuric 
acid; the clear liquor, containing the acid, is to be decolorized by 
animal charcoal, and evaporated. When it is sufficiently concen¬ 
trated, it is suffered to deposit, and the clear liquor poured off is put 
into stoves heated from 20° to 25° Centig. Coloured crystals are 
thus obtained, which are to be drained, slightly washed, and recry¬ 
stallized.—— 

SOLANINE. 

M. Pelletier could not obtain .solanine from the solaria of Europe, 
but he procured it from the solarium mammosum of the Antilles.— 
Ihid. May 1828. - 

BLUE COLOUR BY THE ACTION OF MURIATIC ACID UPON ALBU¬ 
MEN., 

Various unsuccessful experiments appear to have been made to 
produce this blue colour; first observed, we believe, by M. Caventou. 
According to M. Ilobiquet, the more acid employed, the more readily 
is the blue colour produced, to a certain extent. He finds that seven 
or eight parts of acid, to one part of albumen, yield the most intense 
blue, even at a low temperature ; but its development is favoured by 
a temperature of 25° to 30° Centig.— Ihid. 

BOTRYOGENE, OR NATIVE RED IRON-VITRIOL OF FAHLUN. 

Berzelius gave an analysis of this salt some time since; of its phy¬ 
sical properties very little was however then known. Mr. Haidinger, 
having been furnished with specimens by Berzelius, and M. Pohlhei- 
mer of Fahlun, has given an account of its crystalline form and quali¬ 
ties in Brewster’s Journal for July last. 

It occurs in the great copper-mine at Fahlun in ^eden. The 
regular forms of botryogene belong to the hemiprismatic system of 
Mohs j they are in general pretty distinct, but too imperfectly formed 
to permit any thing more than an approximation to the real angles- 
within ten minutes of a degree. The lustrq of botryogene is vitreous. 
It is translucent. Its colour is a deep hyacinth-red j which, how¬ 
ever, in compound massive varieties, passes into ochre-yellow, which 
is likewise the colour of the streak. It is sectile, and becomes a little 

New Series. Vol. 4. No.20. 1828. X shining 
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shining in the streak, and its hardness is a little inferior to that of 
alum. Its specific gravity is 2*039. It is slowly soluble in water, 
and does not, therefore, possess so powerful an astringent taste as 
common sulphate of iron. The crystals are not above two lines in 
length, and are usually aggregated in reniform and botryoidal shapes, 
consisting of globules with a crystalline surface ; the trivial name al¬ 
ludes to the tendency of the salt to produce such imitative shapes. 

When exposed to a moist atmosphere, it becomes covered with a 
dirty yellowish powder, but remains unchanged in fi dry atmosphere: 
before the blowpipe it intumesces, .and gives off water in a glass tube, 
eaving a reddish yellow earth behind, w'hich according to the fiame 
employed may be changed into protoxide or peroxide of iron. With 
salt of phosphorus it yields a red glass, which loses its colour on cool¬ 
ing. Boiling water dissolves part of it, leaving a yellow ochre, which 
therefore is an integral portion of the mixture. The solution, nitric 
acid being added to it, may be precipitated by muriate of barytes, 
but not by nitrate of silver. Ammonia, w'ith which the salt is digested 
in a stoppered bottle, takes aw ay all the acid, and leaves the iron in 
the shape of a slightly greenish black powder. The iron therefore is 
contained in the salt, not as a pure oxide, but as a compound of the 
protoxide and peroxide, which is black when pure, and produces red 
solutions. 

The following are the results of three analyses: 

1. II. III. 

Persulphate of iron, with excess of base, 6*77 6*851 


Bisulphate of the protoxide and perox- > 48*3 

ide of iron. 35*85 39*92J 

Sulphate of magnesia . 26*88 17*10 20*8 

Sulphate of lime .*.. 2*22 6*71 0*0 

Water and loss. 28*28 31*42 30*9 


The second analysis is most correct as to the water. Berzelius con¬ 
siders all the substances mixed with salt of iron as foreign to the salt, 

and uncombined with it. - 

ERINITE,—A NEW MINERAL SPECIES. 

This substance is arseniate of copper, contained in Mr. Allan’s 
cabinet. Mr. Haidinger makes the following observations on it. 
‘‘ Though not presenting determinable crystals, the appearance of 
the specimens in Mr. Allan’s cabinet, the only ones which I re¬ 
member to have ever met with, are highly crystalline. The indivi¬ 
duals are arranged in concentric coats with rough surfaces, produced 
by the termination of exceedingly small crystals, the layers often not 
firmly cohering, so that they may be easily separated from each other. 
These layeiv. themselves are very compact j they show an uneven, or 
sometimes imperfect conchoidal fracture, and traces of cleavage. The 
cleavage probably takes place parallel to the broad faces of rectangu¬ 
lar four-sided plates, into which the individual terminates. I have, 
in several instances, observed something like them by means of a 
compound microscope, but always very indistinctly. These plates 
form crest-like aggregations. A circumstance which greatly increases 
the difficulty of observing the regular forms, is the complete absence 
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of lustre, the surface of the concentric layers being quite dull, while 
there is only a slight degree of resinous lustre on the fracture. 

The colour of erinite is a beautiful emerald-green, slightly inclining 
to grass-green j the streak, likewise green, is a little paler, and ap¬ 
proaches to apple-green. It is slightly translucent on the edges. 
The substance of erinite is brittle; its hardness I found = 4*5 ... 5*0 
of the scale of Mohs ; its specific gravity = 4'043. 

According to^he locality attached to the specimens in Mr. Allan's 
cabinet, they ar^atives of the county of Limerick in Ireland. For 
the name of Erinite, which is here proposed for this mineral, the mi- 
neralogical public is indebted to Mr. Allan. It unites, what is rarely 
the case with mineralogical names, the comparatively trite and pro- 
saical allusion to the native country, with the poetical recollection of 
the characteristic verdure of the “ Emerald Isle." 

Erinite is associated with two of the species containing arsenic «acid 
and copper, described by Count Bournon ; the common arseniate of 
copper (prismatic olive-malachite of Mohs), and the dark blue arse- 
niatc, both of them crystallized and disposed between the concentric 
layers of erinite. Dr. Turner gives the following as an ajjproxi- 
mation of the analysis of erinite:— 


Oxide of copper . 59*44 

Alumina. 1*77 

Arsenic acid . 33*78' 

Water . 5*01 


100*00 

Brewster’s Journal, July 1828. 

ALTERATION OF CRYSTALLINE STATE IN SOLIDS. 

M. Mitschcrlich finds that when sulphate of magnesia or sulphate 
of zinc is slowly heated in alcohol, and the heat be gnulually increased 
to boiling, the crystals lose their transparency by degrees j and when 
broken they are found to consist of a great number of new crystals 
entirely dift'erent from those of the salt employed, owing to the change 
in the position of the atoms, by internal motion, without the occur¬ 
rence of solution. Ann. de Chirn. xxxvi. p. 206. 

DECOMPOSITION OF AMMONIA BY METALS. 

M. Savart found that 141*91 grains of thin copper wire became 
142*382 grains, or acquired an increase of 0*472 in weight, when 
used for four hours to decompose ammonia: as the wire was in a 
slight degree oxidized, the experiment was repeated; and when every 
precaution was employed, the increase amounted to -rhr, and 0*105 
of an unknown substance was absorbed by the copper, afitT its speci¬ 
fic gravity was diminished from 8*8659 to 7*7919. 

Iron also increases in weight, and diminishes in specific gravity by 
similar treatment, and will strike fire with flint like ordinary steel. 

- Ibid, xxxvii. p. 326. 

IODIDES OF CARBON. 

Whilst experimenting for a peculiar purpose, M. Mitscherlich min¬ 
gled the alcoholic solutions of iodine and soda, “ There was formed 

X 2 imine- 







156 


Intelligence and Miscellaneous Articles. 

immediately,” he observes, the compound obtained by Serullas. 
But Serullas, to whom we are indebted for a great many interesting 
experiments on this compound, says, that there is formed simultane¬ 
ously, iodate of soda, iodide of sodium, and hydriodide of carbon; but 
1 have not found the slightest trace of iodate of soda. On decom¬ 
posing the substance obtained by Serullas by means of copper, iron, 
and mercury, I obtained no hydrogen, nor any other kind of gas, but 
only a combination of iodine and carbon. We should, therefore con¬ 
sider this substance as a compound of carbon and^’iodine formed in 
the following manner ;—^Wben the two alcoholic solutions are mixed, 
the iodine combines with the sodium ; and the oxygen set free, unites 
to the hydrogen of the alcohol to farm water; whilst the carbon of 
the alcohol (the latter being considered as a compound of water and 
olefiant gas) combines with another portion of the iodine to produce 
the iodide of carbon. 

“ This iodide of carbon, distilled with corrosive sublimate, yields a 
liquid analogous to that which Serullas obtained by employing dry 
chloride of phosphorus. It is also a compound of carbon and iodine; 
so that we now know two combinations of iodine and carbon, and 
one with carburetted hydrogen, discovered by Faraday, which is dis¬ 
tinguished from the two others by its chemical properties and crystal¬ 
line form.” 

The experiments of M. Mitscherlich, by showing the true nature 
of M, Serullas’ compound, remove the difficulty of supposing that 
two hydriodides of carbon could exist of exactly the same composition, 
but different in properties. 

Ann. de Chun, xxxvii. p. 85. Roy. Inst. Journal, July 1828. 

SOLAR SPOTS. 

The large solar spot, whose appearance we described under our 
last monthly meteorological report, came round on the sun’s 
eastern limb in the night of the 12th instant, as we supposed it 
would, and was well-defined by the 14<th, when the nucleus had 
assumed the shape of a pear: on the 17th it was bclhshaped, and 
on the 19th, when nearest to the sun’s centre, the umbra and nucleus 
were nearly circular, with a few indentations on the edge of the lat¬ 
ter, and but little apparent diminution in the size of either since the 
27th of May. At 7 a.m. on the 23rd it was, as nearly as could be 
ascertained from a drawing, in the same position on the sun’s disc 
as on the 27th ultimo; and on the 25th at sunset it was very near 
his lower limb in a very contracted state, resembling a line without 
any perceptible umbra, and went off on his posterior side again in 
the night, making a complete revolution in both cases in 27 days, 
and thus travelling, when the necessary correction is made for the 
earth’s annual motion in the ecliptic during the period of its revo¬ 
lution, at the rate of 1454 miles per hour, which is to the velocity 
of a point on the earth’s equator as 7 to 5 nearly. Early in the 
morning of the 19th, this spot was within 9 degrees of the sun’s 
equator, or its declination was 9 degrees North. Its largest dia¬ 
meter, from a mean of several admeasurements, was 1^ diameter of 



157 


New Patents. 

the earth, or about 12000 miles. Although it had undergone eon- 
siderable changes in respect to figure, yet it appeared strong enough 
to last atiother revolution, by which means more favourable oppor¬ 
tunities may offer to obtain the number of hours (if any) in addi¬ 
tion to the first observed 27 days of its revolution. It appears from 
a drawing of the positions of this spot, and another large one tnat 
accompanied it, whose declination was about 19 degrees South, that 
"in their daily progress across the sun s disc they moved in slightly 
parall^ lines from East to West, and went oft nearly at the 

^arilh'Ume; therefore they will probably appear on the sun’s eastern 
limb at noon of the 9th of July. Since the 27th of May, consider¬ 
able variations and alteratiou# have taken place in the positions and 
number of the solar spots; some have entirely disappeared, while 
new ones have appeared on other parts of the sun s disc. 


LIST OF NEW PATENTS. 

To S. Pratt, of New Bond-street, camp equipage maker, for im¬ 
provements on elastic beds, cushions, seats, pads, and other articles 
of that kind.—Dated the 25th of June 1828.—6 months allowed to 
enrol specification. 

To J. Baring, of Broad-street Buildings, merchant, for a new and 
improved mode of making machines for cutting fur from skins for the 
use of hatters. Communicated from abroad.—3rd of July.—6 months. 

To J. Johnston Isaac, of Star-street, Edgeware Hoad, Middlesex, 
for improvements in propelling vessels, boats, &c.—5th of July.— 
G months. ■ 

To T. Revis, of Kennington-street, Wahvorth, Surrey, for an im¬ 
proved method of lifting weights.—10th of July.^—6 months. 

To J. Hawks, of Weymouth-str’eet, Portland Place, iron manufac¬ 
turer, for an improvement in the construction of ships’ cable and 
hawser chains.—10th of July.—6 months. 

To J. H. A. Gunther, of Camden Town, Middlesex, for improve¬ 
ments on piano-fortes.—10th of July.—2 months. 

To Captain W. Muller, of Doughty-street, Bedford-row, for an 
instrument or apparatus for teaching mathematical geography, astro¬ 
nomy, and other sciences; and for resolving problems in navigation, 
spherics, and other sciences.—10th of July.—6 months. 

To B. Rider, of Redcross-street, Southwark, for his improvements 
in the manufacture of hats.—17th of July.—6 months. 

To J. Jones, of Amlwch, Anglesea, for his improvement in certain 
parts of the process of smelting copper ore.—17 th of J uly.—6 months. 

Mr. Herapath informs us that he has perus«sUa*copy of the 
paper written in his defence signed Veritas, and requests us to state to 
our readers, in a form more permanent than a notice on our wrapper, 
that he cannot consider it as intemperate, nor acquiesce in our reasons 
for not inserting it; and that he contrives the majority of our readers 
would coincide with him in this opinion. He adds that he is ready to 
reply to every point advanced in the papers signed a/3, and F.R.S., 
the names of the writers are commnuicated to him to use in public. 

We 
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We must therefore repeat in our justification that we object to con¬ 
tinue a controversy, when it is degenerating from a philosophical in¬ 
quiry into a personal dispute. We should not have inserted Mr. H.’s 
last letter, had we observed that, instead of giving any reply to the 
objections brought by a (3, and F.R.S, against his charge of failure 
in Lagrange’s method, he had passed them by in silence, and aimed 
at taking up ne ground. We submit, however, that the fair course of 
discussion absolutely requires that he should dispose of tlj/j <d)iections, 
either by admitting their validity, or by refuting them, before can 
have a claim further to occupy our pages on this subject. With his ► 
suggestion respecting the names of his opponents we cannot com¬ 
ply : nor are names of any consequence'in such discussions. As to the 
letter of Veritas,'\i does not appear to contain any thing by which 
knowledge may be advanced, or our readers interested.— Ed. 


METEOROLOGICAL OBSERVATIONS FOR JUNE 1828. 
Gosport.—Numerical Results for the Month. 

Barom. Max. 30*33 June 36. Wind S.—Min. 29*35 June 18. Wind N.E. 


Range of the index 0*98. 

Mean barometrical pressure for the month. 29*982 

Spaces described by the rising and falling of the incrciiiy. 4*610 


Greatest variation in 24 hours 0*5.i0.—Number of changes 18. 

Therm. Max. 81® June 28. Wind S.E.—Min. 48® June 6. Wind N.W. 
Range 33®.—Mean tcmp.of exter. air 63°*63. For 30 days with 0 in II 62*10 
Max. var. in 24 hours 24®*00—Mean temp, of spring water at 8 A.M. 52°*44 


De Luc's Whalebone Hygrometer. 

Greatest humidity of the air in the evening of the 22nd. 86° 

Greatest dryness of the air in the afternoon of the 8th. 40 

Range of the index. 46 

Mean at 2 P.M. 51°*3—Mean at 8 A.M. 57®*7—Mean at 8 P.M. 63*7 

- of three observations each day at 8, 2, and 8 o’clock. 57*5 

Evaporation for the month 4*65 inches. 

Rain near ground 1 *98 inches. 

Prevailing wind, S.W. 

Summary of the Weather. 


A clear sky, 5; line, with various modifications of clouds, 17} an over¬ 
cast sky without rain, 4; rain, 4.—^Total 30 days. 

Clouds. 

Cirrus. Cirrociiniulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus 
25 16 29 0 29 23 14 

Scale of the prevailing Winds. 

N. N.E. E. S.E. S. S.W. W, N.W. Days. 

2 ‘ 2J 4 3 8 2i 5 30 

General Observations .—^The first part of this month was alternately wet and 
dry, but from the 20th to the bnd, more favourable weather could not have 
happened for hay-making, which was performed generally in Hampshire 
with cx|>edition, and the crops got tn, in excellent condition. Early in the 
morning of the 6th a storfn passed over to the eastward, with lightning and 
thunder: showers of rain and hail with distant thunder also occurred in 
l;^c aflcrnoon of the 6th. In the evening of the 7th a parhelion appeared 
in a drroslrahis cloud on the south side of the sun. From between two 

and 
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and three till nearly six o’clock in the morning of the loth, the weather 
was very awful here; the lightning, which was chiefly forked, flashed vividly 
at short intervals; its colour was dark-red; it continued a long time in the 
zenith, and the explosions were so near, that the rushing of the adjacent 
air into the displacement to restore its equilibrium, shook the foundations 
of the houses. There were two winds at the same time; viz. a strong gale 
next the earth from due North, surmounted by a slow moving current from 

5. E. as ascertained by the black thunder-clouds which the latter wind 
carried wir\ by the inosculation of these winds, and clouds of unequal 
teinpc''..i:ures from nearly opposite points of the compass, the lightning was 

i^erieratcd, and was awfully grand for upwards of two hours. No damage 
was done by the storm in this neighbourhood, but it was severely felt in 
the upper part of the country. •The same morning between four and five 
o’clock, just before the heavy rain came on, a beautiful double rainbow ap¬ 
peared in a large nimbtis to the wc‘>tward; the arc of the exterior bow ex¬ 
tended from about S.S.W. to W.N.W. The electric fluid which accom¬ 
panied the recent thunder-storms in this county was very powerful, having 
killed several men and horses. 

On the 2Uth, about a o’clock in the afternoon, an anthelion appeared 
in the eastern prime vertical, opposite to and 120 degrees distant from the 
sun. This rare phasnomenon presented itself in a light brown cumulostratus 
cloud, from which it was distinguished by its circular silvery colour, which 
repeatedly contracted and expanded according to the effulgence of the sun. 
It continued in sight nearly two minutes, by which time the cloud had 
moved off too far to the north-east to exhibit the sun by reflection. 

The 28th and ,29th were hot sunny days, the thermometer in the shade 
in the afternoons being at 80° and HP, and in the sun’s rays at 106°. 

The mean temperature of the external air this month is 2i degrees higher 
than the mean of June for the last twelve yehrs. 

The atmospheric and meteoric plKetmmcna that have come within our 
observations this month, are one anthelion, one parhelion, four solar halos, 
two double rainbows, lightning and thunder on four different days; and 
eight gales of wind, or days on which they have prevailed; namely, one 
from the North, one from the North-east, one from the East, three from 
the South-west, and two from the West. 

REMARKS. 

London. — June 1—3. Very fine. 4. Rainy. 5. Cold and cloudy. 

6. Sultry: with thunder. 7. Clear and fair. 8. Fine: showery at night. 
9 — 11 . Very fine. 12. Sultry, and warm. 13—15. Very fine. 16. Drizzly. 
17. Sultry, and warm. 18. Showery in the morning: fine. 19. Cloudy, 
and warm. 20. Very fine. 21. Wet morning: fine. 22. Drizzly: fine. 

23— 30. Very fine and warm. 

Boston. —June 1. Cloudy. 2—4. Fine; rain a.ji. 5. Cloudy: rain a.m. 
hail-storm 1 p.m. rain at night. 6, 7. Cloudy. 8. Cloudy: rain a.m. 
9.Fine. 10—13.Cloudy. 14.Fine. I5.Cloudy. 16.Finc. 17 .Cloudy: 
rain a.m. 18. Fine: rain a.m. and f.m. 19, 20. Fine. 21. Rain: thunder 
and lightning with rain p.m. 22. Fine: rain p.m. 23. Cloudy: rain f.m. 

24— 27. Fine. 28—30. Cloudy. 

Penzance .— June 1. Fair : rain. 2. Clear. .3,4. Rain : showers. 5. Clear ; 
showers. 6. Fair:showers. 7. Fair. 8. FaF*: clear. 9 ,10. Clear, ll. Clear: 
fair. 12. Fair: at times clear. 13. Fair/clear. 14. Clear: cloudy: light¬ 
ning. 15. Misty. 16. Misty; showers. • i 7 . Rain. 1 8. Rain: fair. 1 9 . Fair; 
showers. 20. Fair. 21. Clear: showers at night. 22. Clear. 23. Fair: 
clear. 24,25. Clear. 26. Fair: clear. 27—29. Clear, so. Fair. 

MeteorO' 
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, XLll. On the Method employed in the Trigonometrical Sur¬ 
vey for finding the Length of a Degree perpendicidar to the 
Meridian. By J. Ivory, M.A. E.It.S.* 

¥N the first volume of the Trigonometrical Survey, a method 
. is given for finding the difference of longitude of two sta- 
‘ tions lying nearly in the same parallel of latitude, without as¬ 
suming that the earth has any particular figure, and supposing 
only that it is nearly a sphere f. An important pai*t of the 
Survey depends upon this method ; and, although its accuracy 
has heretofore been called in question, yet we see from the 
late volumes of the Phil. Trans, ^that it is now deemed suffi¬ 
ciently exact and unexceptionable in its principle. It is how- 
’ ever remarkable, that this method has never succeeded in ])rac- 
tice, or rather, has in every case led to results evidently wide 
of the truth. This failure it is usual to ascribe to errors in 
the observed azimuths; but we may reasonably doubt whether 
this be the sole cause of deficiency, when we observe that the 
difference of longitude of the two stations, computed by other 
k modes of solution unquestionable in point of accuracy, is al- 
^!ways found to depend on the compression of the spheroid. 

le lihethod of which we are speaking, was first published in 
^vqie Phil. Trans, for 1790 and 1795 ; it is therefore time to sub- 
:;t to a strict examination a process which, although it has 
never been of any utility, is still employed in practice; and 

t l have thrown out some doubts about the groutids of it in 
is Journal for May last, I deem it incumbent on me to as- 
."certain fully its real character. 

Let X and m denote tlie latitude^and azimuth at the first 
station; x' and m' the same th^gs at the second station; 


• Communicated by the Author, 
f Trigonometrical Survey, vol. i. pp. 154,.293. 
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y the rectilineal distance of the two stations, or the chord be¬ 
tween them; to the difference of longitude; a the equatorial ? 
semidiameter, and c the excentricity of the elliptical meri¬ 
dians. Further, let $ stand for the angle of depression of thgj 
chord below the horizon of the first station : then y sin will ij 
be the perpendicular drawn from the second station upon the 
horizon of the first; and the distance of this perpendicular 
from the plane of the meridian of the first station, to which 
plane it is parallel, will be equal to y cos (p sin ?«, bccjhisq.the 
azimuth m is the angle wliich the projection of the chord upon 
the horizon makes with the meridian. Now let x be the di¬ 
stance of the second station from the polar axis of the sphe¬ 
roid : then, co being the angle between the two meridians, it is 
obvious that the distance of the second station from the plane 
of the meridian of the first, will be ecjual to x sin w; and in 
consequence of what was before proved, we shall have this 
equation, 

.r sin CO = y cos <p sin m. 

Next let 11 be the radius of a sjdiere which passes through 
both the stations, and touches the horizon of the first: then, 


Sin <f) 


y 

2k;’ 


cos 0 



If we conceive a plane to bisect the chord y at right angles, 
this plane will cut off'ffom the normal to the earth’s surface at 
the first station, a part equal to the line 11. Therefore R, like 
the radii of curvature of the «pheroid, will always be little dif¬ 
ferent from a, tlie semidiameter of the equator; and since y 
is always a small part of 11, or of cr, we may substitute a for 
R in the expression of cos without danger of introducing a 
sensible error in any case that can occur in practice. We 
have likewise, from the nature of the elliptical spheroid, x = 


a cos X* 


and thus we get. 


cosx' sinAi 
sin'i X' 



Now, put sin 


t 

2 



; then. 


iy'i » 

—f- X Sin m, 
4a’ 



^ V 1 — = 2 sm —■ cos = sin S; 

o 4a^ 2 2 ‘ 

and the last formula will become, 

cos X' sin ai . > . 

... . - - >- ~ sin R sin m. 

sin’xX 

The like reasoning appliedlo the second station will furnisli 
another similar equation. 

Thin 



2i3 


of a Degree perpendicular io the Meridian. 


Thus we finally obtain, 

; Cos cos rj/' sin co = sin 3 sin m, 

(.r) 

Cos \p = —rr ^ ^ — , cos 4^ sin co = sin |3 sin tn'. 
^l-e^shr^x 

Suppose now that a spherical triangle is constructed of 
which the base is equal to the arc |3, and the two sides to the 
arcs 90—4/ and 90— rp': I say, that the angle of this triangle 
opposite to the base /3 is not sensibly different from co, the 
difference of longitude, wl»en the two latitudes are nearly 
equal; and is exactly equal to it when the two latitudes 
are e(|ual. In order to prove this, it is to be observed that 
a cos 4'> a cos 4/', are the respective distances of the two stations 
from the polar axis of the spheroid; and a sin 4^ 
a sin 4/' \/ 1 — e^, are their distances from the plane of the 
eejuator. Wherefore, because co is the angle between the two 
meridians, we have this expression for the square of the chord, 
viz. 

~ = (cos 4/— cos 4'' cos (o)~ -f cos- 4/'sin" co + (1 — c^) (sin 4/ 

—sin 4^')^; 

or, which is the same thing, 

— 2 —2(cos4/ cos 4'' cos£ti + sin 4/ sin 4'0“"C'(sin4'—sin 4/')'*: 



'* snr 


2 


= 2 (1 — cos /3); and, hence, 


cos /3 = cos 4/ COS \J/' cos CO + sin 4/ sin 4/' 



(sin 4/—sin yj/'f. 


Now, from this equation and the relation that is knowti to 
subsist lietween an angle of a spherical triangle and the three 
sides, it follows that co may be reckoned equal to the angle of 
the triangle opposite to the base |S, whenever the latitudes are 
so nearly etjual that the term multiplied by t'S has no sensi- 
ble'vu.lue; and when the latitudes are exactly equal, the equa¬ 
lity affirmed is rigorously true. But for the greater precision 
let us inquire, what variation the term multiplied by c® will 
produce in the arc /3. For this purpose suppose that /3 be¬ 
comes |3 + 813, then, ^ 

Cos (|3 + 8 /3) = cos 4/ cos yp' cos co + sin 4/ sin 4/^ 


« t(sin sin «(sin X —sin X') 

W P - w // ^ “ • 

' wn 1 y 


the true latitudes being written for 4^ and yj/, and for sin /3, 

id the expression of the small variation;. In the instance of 
Beachy Head ami Dunj^ose, we shall find ^ j3 = 6"-l 1, a quan- 

" 2 I 2 ■ . lity 
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tiiy far below the errors of observation. In this instance, and 
in all those where this method has been actually used, or where ^ 
it can be supposed to apply, we may conclude that the angle | 
of the spherical triangle opposite to the base /3, is equal to a>, 
the difference of longitude of the two stations. But in every 
spherical triangle, the sines of the angles are proportional to 
the sines of the opposite sides; and hence, on account of the 
equations (a ), we leani that ni is the angle of the same triangle ^ 
opposite to the side 90—^, and m' the angle opposite to the' 
side 90—\p. 

Having obtained a knowledge of all the parts of the sphe¬ 
rical triangle, if we apply to it one of the analogies of Napier, 
we shall get. 


4—'4 

, cos —, , 

r,, w ^ ?«+m 

2 - = . cotan 

sin —:— 


Now this formula is difi’erent from the method in the Trigo¬ 
nometrical Survey in no other resjiect, except that the arcs 
and if/'f which arc what are called the reduced latitudes, come 
in. place of the true latitudes A and A'. But as the reduced 
latitudes depend upon the cxccntricity of the spheroid, it fol¬ 
low's that the difference, of longitude is no more independent 
of the figure of the earth in this mode of computation, than in 
any other. Because the difference of latitude is very small, 

we may write cos —^ -i or even the radius of the tables, in¬ 


stead of cos 


4— 'I' 


: and J have found, by reducing properly 

* 

and putting e = 


o' 4"l“4 • 

Sm = sm 


x(l 


e COS' 




2 2 

The foregoing expression will now become 

x-x' 




cos 


Tanf = 


2 , m+m' 

X cotan —T— X 


sin 


x-f-x' 


0 + 


6 cos 


x+x' 


)'■ 


or, in logarithms. 


Log tan 


( f x-x' 
cos—^ 

-r-rh? 

r-sr 




rT7 X cotan + Me cos® 


This, then, is the formula by which we must compute the dif¬ 
ference of longitude on a spheroid of which s is the compres¬ 
sion ; and if we make ? = 0, it will coincide with the method 

in 
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in the Trigonometrical Survey, and will give the difference of 
loi^itndc on a sphere. 

But even the correct expression of the difference of longi¬ 
tude, which we have here investigated, has a disadvantage 
that makes it improper to be applied in practice; namely, the 
result is always affected witli the sum of the errors of the two 
aKiniutlis, which is likewise heightened by the divisor of the for¬ 
mula. In the instance of Bcaaiy Head and Dunnose, we have 

K = 50^^ 44' 21", m = 96°55' 58" 

a' =z 50 37 5 w' = 81 56 53: 

and with these data, the difference of longitude will be found 
equal to, j c, 

Now 1 have computed the three following values of the same 
difference of longitude from independent data; one, by the 
formula (A) at}). 190 of the last Number of this Journal, which 
is independent of the azimuths; and two, by employing the 
formula (B) at p. 191, combining the azimuth at one station 
with the latitude of the other, uie result not being sensibly 
affected in this mode of computation by any probable error in 
the azimuth; viz. 

1° 27' 5"-62 
1 27 5 *63 • 

1 27 5 -61 

It appears therefore that the /csult obtained by the formula 
investigated in this article is in defect about ll", which can 
only arise from an error of about 9" in the sura of the aziimiths. 

J. IvoiiY. 


XLIII. Some Itemarks on an Article in the Bulletin des Sci¬ 
ences Mathematiques Physiques et Chimiques, fur March 
1828. By J. IvoiiY, Esq. A.M. F.lt.S. 

T N the Bulletin des Sciences Mathematiques Physiques et Chi- 
^ miqiies for March last, there is an article relating to the pa¬ 
pers inserted in this Journal, which treat of the attraction of 
spheroids and the figure of equilibrium ofa homogeneous planet 
in a fluid state. The remarks of the author on opinions 
I have ventured to advance on these subjects, seem to call for 
some notice from me, which X shall study to make as brief as 
possible. 

With regard to the attraction of spheroids, the usual ground 
of the dispute is shifted. The controversy has hitherto been 
confined to the law of attractidn that prevails in nature: namely, 

* Couimunicated by the Author. 


when 
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when the exponent of the attractive force is —2; but on the 
present occasion, the author brings forward the case when tlie 
exponent of the attractive force is negative and greater than 2. 

I have no inclination to enter the lists on this new ground; 
and I am persuaded that whoever will read attentively w’hat is 
written in the Bulletin, will not blame Laplace for departing 
from the great generality aimed at in the third book of Uic 
Mccanique Celeste, and in his later writings confining his theory 
to the single case ol’an attraction inversely proportional to the 
square of the tiistancc. 

In j). 155, the author proceeds *to animadvert on what he 
calls my new' principle of Hydrostatics, which he says has not 
yet been refuted by any geometer “ (Tune manicre vrahnent sci- 
entifique” Great was my astonishment on perusing what the 
author has written, to find tljat it docs not affect in any re- 
sj)ect what I have published concerning the equilibrium of a 
planet in a fluid sUite. This part of the Bulletin is mostly 
taken up with two demonstrations of the general equation of 
the level surfaces, or the surfaces of equal pressure, in a fluid 
mass in equilihrio. Now 1 have nothing to object to these de¬ 
monstrations. Applied to the case of a homogeneous planet, 
the meaning of the equation is this; The equilibrium of the 
])lanet requires that il be possible to divide the whole fluid 
mass into any number o/ strata separated by surfaces of equal 
pressure, which, beginning at a point within the planet, extend 
to the outer surface, and are Included one within another*. 
My solution of the problem is so far from being inconsistent 
with the general equation, or w'ith the equivalent property of 
the level surfaces, that it is the only general method that has 
yet been found for rendering the existence of these surfaces 
dcraonstralive and certain f. 

In the usual theory, and particularly in the theory delivered 
in the Mecanique Celeste, it is aflirmed that the perpendicu¬ 
larity of gravity to the outer surface is all that is necessary to 
insure the existence of the interior level surfaces, their gradual 
decreasing, and final concurrence in a point. But of this no 
sufficient demonstration is given; and I contend that none 
can be deduced from the single principle of e(]uilibriuni as¬ 
sumed. 1 havtt done nothing more than add a condition which 
is wanting, without which the problem cannot be solved. 

In reference to some of the author’s remarks, it is to be ob- 

* See Clairaut, Figure dc la Terre, Part. i. xxi. 

t In prop. 4th, p. 166 of this Journal for September lb27, it is shown 
in what maimer the general equation «f the level surfaces is fulfilled in my 
solution: and it is proved that, without the condition 1 have added, the 
r=amc equation could not be fulfilled, and there uould be no equililu'iuni. 

served. 
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served, that in the investigation published in this Journal for 
September 1827, there is no mention made of strata infinitely 
thin, nor of the addition or subtraction of such strata. 

After all, the question is not about this or that principle of 
Hydrostatics, nor this or that theory. The real (jucstion is. 
Whether the investigation I have published, more especially in 
this Journal as above cited, is, or is not, rigorous and exact; 
and whether I have been able to deduce, from the supposition 
that there is an equilibrium, the conditions without which it 
cannot subsist, and which are sidlicicnt to determine the figure, 
of the fluid. The proper way of answering this (juestion is to 
examine the solution itselh And as this is the fairest way 
of deciding the matter, so it is the shortest and the easiest: 
for the whole investigation is divided into distinct propositions, 
which hardly occupy three pages of this Journal; and it in¬ 
volves nonice nor intricate point of analysis, which is often in¬ 
troduced because the true principles of the problem have been 
view'ed in an improper light. One thing at least is certain, 
that M. Poisson has not succeeded in detecting any flaw in 
my reasoning; and the animadversions of the present critic 
leave the matter just where it was. 

I shall immediately set about reviewing all that I have writ¬ 
ten on this subject, in order to correct any inaccuracies that 
may have escaped me, and to clear up any obscurities that may 
have occurred in taking a new view of a difficult subject. 1 
hope to be able to guard my theory against the objections and 
attacks to which it has hitherto been liable, in a short work 
which I will address to the Royal Society; thinking that, 
amidst the more interesting and fashionable objects that oc¬ 
cupy their attention, that learned body will not entirely pro¬ 
scribe a capital part of the philosophy of Newton, which is 
still very imperfect, notwithstanding the researches of so many 
philosophers. I have also anotlier reason for making this 
destination of my work: the Royal Society, as the public pro¬ 
moters of science, have imposed upon them the duty of se¬ 
curing to every one the discoveries he may make. 

But the author of the critique in the Bulletin is not content 
with animadverting on what I have done; he is obliging enough 
to carry his attention to what he supposes I am doing. I as¬ 
sure him, however, that he has been misinfdrmM about the 
nature of my present occupations, and that he entirely mis¬ 
conceives my views of the equilibrium of a planet of variable 
density. This problem I have solved long ago; and the re¬ 
sult of my investigation has already appeared in this Journal 
for July 1826. My analysis.is not indeed published; because 
it is too bulky for the pages of this Journal, in which I have 

been 
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been led, from very peculiar circumstances, to communicate 
what I write to the public. But in the work 1 have announced, 
I will treat this subject fully; and my critic will then see how 
far he is mistaken in supposing that 1 wished to introduce the 
consideration of particles attracting at very small distances. 

J. Ivory. 

XLIV. On the Construction and Jlrrangement of theNem Berlin 
Astronomical Ephcmeris. Bp Professor Encke*. 

"IITE observe the bodies of our solar system not from the 

* * central point of their motions, but from a point on tJie 
surface of the earth which has a double motion about this cen¬ 
tral }K}iut. It would therefore be desirable to learn by the 
ephemerides the position of the heavenly bodies with respect 
to three })oints;—the centres of the sun, and the earth, and the 
place on the terrestrial surface for which the ephemerides are 
calculated. The peculiar modifications however, applicable 
to every body in our system, are such as to leave no more than 
two points for each of them, for which the more accurate data 
are requisite. For the planets which are more distant, and 
which are less regularly observed throughout the whole year, 
the reduction from the centre of tlie eardi to a definite point of 
its surface is so simple, that nothing is required to facilitate tlie 
calculation; and for the sun and the moon, tlie relations to the 
centre of the whole system disappear, being implied with re- 
gard to the former, and unnecessary for the latter, whose course 
is referred only to the earth. In every opening of the book 
the two {lages present, accordingly, for every body of our so¬ 
lar system the polar coordinates with respect to two points; 
for the moon and the sun, those relating to the centre of the 
earth and the place on the earth (Berlin) (with respect to the 
latter point the distances, however, have been omitted, as un¬ 
necessary) ; for the planets and tlie satellites of Jupiter, Uie 
heliocentric and geocentric places, or that which will supply 
their places. The coordinates which immediately involve the 
results of the observations are referred to the equator, the 
others to the ecliptic. The small planets make the only ex¬ 
ception to diis. The time which is everywhere applied, ex¬ 
cept where it is' expressly mentioned, is mean time. The be¬ 
ginning of the day has been taken at noon, and the hours are 
counted to 24; so that hours below 12 are those of the after¬ 
noon, and the hours above 12 diminished by 12‘* are tlie 

* From the New Ilcrlin Ephemeris: being a translation of a portion of 
the Appendix to that work, as promised in our Number for August, p. 145. 
•—Edit. 

hours 
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liours of the forenoon of the civil day following the one corw 
responding to the given hoars of the astronomical day. All 
longitudes,* latitudes, right ascensions and declinations, refer 
to me true or apparent equinox; and the true or apparent po¬ 
sition of the different planets, for which Mr. BessePs determina¬ 
tions of the nutation and obliquity of the ecliptic have been 
throughout applied. All data have been calculated from the 
tables without neglecting any one correction, and have been 
given exactly as resulting from the tables. A main object of 
these ephemerides has been to save to the astronomer the 
trouble of the tedious immediate calculations from the tables. 

The almanac contains, besides the chronological part and 
the explanation of the.signs, four principal sections; viz. 
1. Ephemerides of the sun and moon. 2. Ephemerides of the 
planets and their satellites. 3. Positions of the stars. 4. Phe¬ 
nomena and objects of observations. 

For the sun and the moon every month has six pages, which 
for the facility of reference have been separately marked with 
Homan figures, I—VI. The first page contains the data neces¬ 
sary in solar observations. Their epoch is, therefore, the ap¬ 
parent noon at Berlin. After the first two columns, the days 
of the month and of the week, follows the mean time at the 
moment of the apparent noon, usually called the equation of 
time; next, the right ascension of the sun*, or the sidereal time 
at the apparent noon; then the declination accompanied by 
the column, log. ft (agreeably to Gauss’s notation, in the manner 
of Professor Schumacher’s auxiliary tables), which is the log* 
of the change of declination in 48 hours expressed in seconds 
of a degree from the preceding noon to the following one, or 
very nearly the change of declination for 48 hours appertain¬ 
ing to the noon opposite to which it stands in the ephemeris. 
Lastly, the sidereal time is given which the sun employs in 
passing over the wire of a transit. The opposite page II. con¬ 
tains the data for the sun which are employed in calculations 
of the planets. Their epoch is, therefore, the mean noon. The 
columns of days of the month and of the week are followed 
by the sidereal time at the moment of the mean noon, which is 
requisite for reducing an observation made by sidereal time to 
mean time. Next follow the longitude, latitude and ti^dius 
vector of the sun. In the former, the aberration has not been 
applied, so that the given numbers must be immediately used, 
without any correction, in converting geocentric places into 
heliocentric ones, and vice versL Lastly, the semidiameter of 
the sun is given, which is used in observations of decimation. 

These mita have been derived from the solar tables of Car- 
lini, improved by Mr. Bessel’s corrections, which he has had the 

New Series, Vol. 4. No. 22. Oct. 1828. 2 K kindness 
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kindness to communicate to tne. The columns of the time of 
transit and semidiameter of the sun are taken from Bessel’s 
tables. The calculations have been most rigorously executed, 
and the latitude has been duly taken into consideration in the 
right ascensions and declinations. We may therefore hope, 
that, should even new tables of the sun be published before 
1830, the calculated positions will not greatly deviate from the 
true ones. 

The following four pages III—VI. contain the positions of 
the moon. Tlie odd ones Ill. and V. contain the longitude 
and latitude, and the right ascension and declination, of the 
moon for every mean noon and midnight at Berlin. The 
present arrangement of these columns, in which the data for 
noon are not separated from those for midnight, as was hitherto 
usually done, appeared to be more Convenient lor taking the 
differences. On the opposite pages IV. and VI. are contained 
in the first place for the same epochs the horizontal equatorial 
parallax of the moon which supplies the place of the distance, 
and the diameter as seen from the centre of the earth. Next 
follow the three columns which refer to the moment of the 
moon’s culmination at Berlin; viz. the mean time of the moon’s 
superior or inferior culmination, with the right ascension and 
declination corresponding to that moment, likewise referred 
to the centre of the earth. The upper and lower culminations 
are distinguished by the letters O and U. 

The two last columns give the times of the sun and moon’s 
rising and setting, designated by the letters A and U. Below 
the odd pages 111. and V. arc placed the changes of the moon 
by mean time; below the even ones, the times of perigee and 
apogee. 

The columns contained on the even pages are intended to 
facilitate the calculation of the apparent place affected by 
parallax; this will be treated of more in detail in another 
place. For this reason the apparently misplaced times of the 
sun’s setting have been here inserted. Those times have be¬ 
sides for astronomers no other essential importance, except as 
far as the visibility of other heavenly bodies is dependent on 
them. The moments of the sun and moon’s setting are, as always 
where there is no particular mention, given in mean time. 

All the calculations for the moon have been deduced from 
Burckhardt’s tables, from which the later ones of Damoiscau 
do not appear ever to deviate considerably. The accuracy of 
the tables of Burckhardt having been much confirmed of late 
years (in the opinion of a very competent judge), they have as 
yet been preferred to the others founded more on theory. 

For the careful execution of this portion of the work, I am 

indebted 
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indebted to the persevering industry of Messrs. Herter, Wol- 
fers, and Deinhardt, who have divided between them the cal¬ 
culation of all the longitudes and latitudes, as well as right 
ascensions and declinations, immediately from the tables. This 
being the first considerable astronomical calculation executed 
by any of these gentlemen, no pains have been spared to dis¬ 
cover and to correct all errors by taking the first four differ¬ 
ences. Wherever a correction of 0"*5 would bring out more 
regular differences, the whole calculation has been revised. In 
a few such cases it was necessary to retain the calculated num¬ 
bers unchanged; and this quantity may therefore be consi¬ 
dered as the maximum of error. Errors of 0"*3, and less, could 
not be avoided, on account of the great number of equations. 
The parallax and semidiaineter have been put to the same 
lest. The manner of calculating the other columns will be 
given in another place. This section is concluded by a table 
in which the apparent obliquity of tlie ecliptic, the true paral¬ 
lax of the sun, the aberration of the sun’s longitude, the equa¬ 
tion of the equinoctial points, and the longitude of the moon’s 
node, have been placed together for every tenth day. The 
aberration is to be added algebraically with the sign given to 
it to the values contained on page II., in order to obtain the 
real longitude of the sun, as it will be observed. The sign of 
the equation of the etjuinoctial points dfenotes that the mean 
ecjuinox is in this year behind the true equinox, or that all 
mean longitudes are greater than the true ones. The moon’s 
node is given according to Burckhardt. 

Next follow the cphcmeridcs of the planets and satellites. 
For the older planets the page on the left contains the helio¬ 
centric places, together with the columns of rising and set¬ 
ting; while that on the right contains the geocentric places, 
with the passages over the meridian in mean time, the former 
referred to the ecliptic, the latter to the equator, the right as¬ 
cension being given in time. For Mercury and Venus the 
places have been calculated for every other day, and the mean 
noon at Berlin ; for the others they are calculated for every 
fourth day, and the mean midnight at Berlin. 

The calculations for Mercury have been undertaken by 
Mr. Herter. One of the corrections of the tables of IVI. Lin- 
tlenau, first noticed by Professor Schumacher, whi^i refers to 
the radius vector, has been inadvertently omitted. This trifling 
neglect affects, however, the last figures only of the radius 
vector, and seems to lie within the limits of uncertainty of even 
Lindenau’s tables. The fourth differences have likewise been 
taken in this case, but their magnitudes were in some parts 
such as to afford no certain criterion of the absolute correct- 

2 K 2 ness 
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ness of the calculation. The places of Mercury might, should 
it be wished, in future be given for every day of the year. 

The calculations for Venus, and the greater part of those for 
Jupiter and Saturn, have been perform^ by Mr. Wolfers. For 
Venus and Mars, the tables of M. Lindenau; for Jupiter, Sa¬ 
turn, and Uranus, the latest tables of Bouvard,—^have been 
used. 

The time of passage over the meridian is meant only ap¬ 
proximately ; the astronomical use of it being supplied by the 
right ascension in time, which is likewise given. Calling 6 the 
sidereal time at the moment for which the right ascension a 
has been calculated, the time given in the column, headed 
“ Planet on the Meridian,” is 

For the superior planets. a— 

For the inferior planets. 12** + a— S 

A corrective factor = ought to have been ap- 

planetary day ° * 

plied to a — S; but this factor would not have produced any 

} rrcat change, and if required, its effect may easily be calcu- 
ated. From the time of passage over the meridian and the 
declination on that day, the times of rising and setting have 
been calculated, which are therefore not to be considered as 
rigorously correct. The times of rising and setting of the 
heavenly bodies have in general been calculated with due re¬ 
gard to refraction, for which purpose Bessel’s horizontal re¬ 
fraction of 36' has been adopted. For the moon the mean 
parallax of 57' has besides been taken into account. The other 
heavenly bodies are, therefore, in those moments 36' below, 
and the moon 21', above the plane passing through the centre 
of the earth, and parallel to the horizon. 

The four new planets make an exception; for there the 
geocentric place only is given, together with the auxiliary co¬ 
lumns. The form in which their perturbations are calculated, 
is such that the accurate determination of their places would 
require more extensive calculations than the possible use ren¬ 
ders necessary. In the same manner the determination of 
their heliocentric places would have caused a change in the 
form of calculation, which is in no proportion to the possible 
use which might be made of them. For this rea^n the ele¬ 
ments for the time of the opposition have been rigorously de¬ 
duced, and then have been retained for the whole year. For 
each planet, however, more accurate daily positions have ^en 
given for the 28 days, within which the moment of opposition 
is contained. 

The perturbations of Pallas, Juno, and Vesta, have been cal¬ 
culated as far as die year 1830. For the first, the elements of 

Gauss 
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Gauss have been used; for the second, those of Nicolai; for the 
third, mine; which will appear in another place. For these 
three planets the errors will hardly amount to a minute. The 
planet Ceres, however, vrhose elements have not been further 
investigated since M. Gauss last corrected his Elements in the 
year 1809 (Elements, xiii.), and whose perturbations have not 
been completely developed, may deviate more considerably. 
In accordance with the last oppositions, the epoch of mean 
longitude has for the present beendiminished by 14' for the year 
1830. It is to be hoped that this correction will likewise have 
nearly approximated it to ks true position. 

All data for the planets have been given, without any re¬ 
gard to aberration and parallax. On account of the former, the 
given places do not belong, with respect to the actual obser¬ 
vations, to the moments O’’ and 12\ but (calling the geocen¬ 
tric distance of any planet A) to those moments (viz. O'* or 
12'>) + 493"*2. A (time). 

With regard to the satellites of Jupiter, which then follow, 
it was customary to give, besides the eclipses whicli supply the 
place of the heliocentric place, a graphical representation of 
their geocentric position with respect to Jupiter for a certain 
definite moment. But as their position is thus only obtained 
for a single moment of time, it has appeared to me that tlie 
advantage of an ocular graphical representation is overba¬ 
lanced by the concomitant want of being deprived of the means 
of deducing the geocentric position for any other given time. 
1 have therefore preferred giving the time of the superior 
geocentric conjunction, together with the corresponding ratio 
of the axes of the apparent ellipsis of the orbit of the satellite, 
accompanied by the tables of reduction; by means of which, 
from the time elapsed since tlie last preceding conjunction, the 
geocentric coordinates of the satellite, with respect to the 
centre of Jupiter, may lie derived. 

It is to be observed that these results have been founded, both 
as regards the derivation of the superior geocentric conjunction 
from the heliocentric conjunction and the time of revolution, 
on which the tables of reduction are founded, on the hypo¬ 
theses of the mean heliocentric synodic time of revolution of 
the satellite, and of the perfectly circular form of their orbits, 
while the true synodic geocentric revolution ought to have been 
takenf They may, however, should more accurate measure¬ 
ments render it necessary, be corrected without any great 
trouble. The difference will always be small, and quite insig¬ 
nificant as to inspection. 

By this arrangement the observer of eclipses is, at the same 
time, enabled accurately to determine the place of emersion, 

on 
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on which account the coordinates for those moments have not 
been added. 

The occultations of the first two satellites are on the page 
on tile left; those visible in Berlin arc distinguished by an 
asterisk (*). On the right hand are contained the times of the 
superior geocentric conjunction witli the corresponding ratio 

of the axis where a denotes the great, and b the small semi¬ 
axis. The sign — signifies that the satellite has in the su¬ 
perior conjunction a southern jovicentric latitude, or that we 
see the southern part of the plane of tlie satellite’s orbit. The 
sign + would accordingly denote the visibility of the northern 
part of it. At the end of the column for each satellite will be 
found die tables of reduction belonging to it. 

Their use may be learnt by the following example. Let it 
be required to find the position of the two satellites for April 
llfth, 15** tlien the next preceding geocentric conjunc¬ 


tions are to be taken together with the value of -- for the 

given time. „ » . . 

^ Sat. I. April 14. 13>’ 53'*5 -63-7 

II. - 13. 9 57-1 -63-7 


These deducted from the given time present the arguments 
for the tables of reduction 

Sat. I. O'* 1" 20'-7 
II. 1 5 17*1 

For these we take from the tables 


Sat I. "= +1*13, y = +.5•.'JO 

II. = +7*55, = -.■>•01 

I'lie latter ones (viz. ?/) divided by — then give, with proper 

regard to the signs, these positions: 

Sat I. X - +1-13, Sat II. x - +7-5.'> 
y= —0*09. +0*08. 

Both X and_^ arc expressed in radii of Jupiter; x is the abscissa 
on the great axis of the ellipsis of the satellite taken positively 
in the direction of its motion or eastward; y in the direction 
of the jovicentric latitude, the northern one being positive. In 
the field qf the telescope a positive x will indicate the satel¬ 
lite’s position to the right of Jupiter, and a positive^ its posi¬ 
tion to the south of it. It ap[)eared unnecessary to gi^e the 
angle which the great or small axis forms with a circle of 
latitude or declination, as the belts of Jupiter sufficiently ex¬ 
hibit the position of the great axis. 

For the third and fourth satellites the eclipses have not been 
given, but instead of them the times of the middle of the eclipses 

taken 



255 


the Neiv Berlin Astronomical Ephemeris. 

taken in such a manner as if they were visible; and the semi¬ 
duration is added in order to reduce to the same form the mo¬ 
ments in which no eclipse takes place. The calculation has been 
executed by M. Wolfers from t)elambre’s latest tables of the 
satellites. However well founded M. Hansen’s remark re¬ 
specting the incorrectness of the table of equation C for the 
first satellite may be, yet it was preferred to retain tliis table 
unchanged, partly because some other corrections in the pre¬ 
face likewise require amendments, partly because it is doubtful 
whether Delambre has not compared the observations with 
tables which contained tlic same small deviations. At any 
rate the difference will seldom amount to 1" for the first satel¬ 
lite, and for all the others it will always be within this limit. 
The last page of this section contains the elements for the geo¬ 
centric form of the ring of Saturn, with the explanation of the 
notation. For the node and inclination, Bessel’s paper in the 
Astron. Jahrbmh for 1829, and for the dimensions of Saturn’s 
ring, the measurements of Struve in the Astron. Nadir, v. 
No. 97, have been used. 

The following section contains the places of the pole st.^r, 
8 XJrs. Min. and of Bessel’s 45 stars, after the model of the 
excellent auxiliary tables of Prof. Schumacher, with this only 
difference, that the inferior culniinations of the two polar stars 
have not been given. The ap])aren& places refer to the time 
of culmination at Berlin, and the asterisk denotes that in that 
place not ten, as everywhere else, but eleven sidereal days are 
to be taken. 

The mean places on which these positions are founded are 
enumerated together in the beginning. Their comparison with 
the corresponding numbers in the auxiliary tables for 1827, 
has shown that there is a small deviation in some of those stars 
only, which Bessel has not introduced into his fundamental 
catalogue, probably owing to a differently assumed proper 
motion. They are all founded on M. Bessel’s latest determi¬ 
nations. The calculation has been perlbnned with great care 
by M. Dannemann. 

The daily aberrations for the polar stars are given below 
for die culminations. Its values tor the other stars are to be 
found by the side of the last of them, a AndrQmedis. For the 
reduction of other stars from their mean placel^ in*the begin¬ 
ning -of the year to the apparent ones at any other time, two 
tables have been added, whose construction will be evident 
from the formula! * at the beginning of this section. The first, 

* The tables here described, together with the formulse alluded to, we 
hope to be enabled to publish in a future Number of the Phil, Mag. and An¬ 
nals.— Edit. 
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the well-known one of Bessel, is accompanied with the neces¬ 
sary illustration of the manner of forming the argument. It is 
arranged by sidereal days. The other, which proceeds by 
mean solar days, is more convenient. If, as is the case in obser¬ 
vations of comets, a single position only of a star is required 
as it is constructed after Gauss’s general tables, and does not 
require the calculation of the constants a, 5, c, d, A small dif¬ 
ference in the elements on which tliese tables are founded, which 
has been noticed too late, causes a want of rigorous agreement 
in the results; but the difference never exceeding hundredth 
parts of a second, it is of no consequence for practical pur¬ 
poses. 

The last section contains the principal phaenoraena for ob¬ 
servations. 

In the first place the eclipses of the moon and sun are suffi¬ 
ciently described for determining the places on the earth where 
they will be visible. For those who are fond of constructions, 
the elements from which the phenomena may be determined, 
have been added at the end. In future die solar eclipses, whidi 
are interesting for our part of the world, will be treated rather 
more in detail. 

Next follow the constellations of the planets. In these, re¬ 
gard has been had to the two principal points of the elliptic 
orbit, the periheliuin and aphelium, the four princijial elements 
of the position of their heliocentric orbit, the two nodes, and the 
maximum and minimum of their latitude, to the four principal 
elements of their synodic paths n, or those which corre¬ 
spond to them for the sun and superior planets. 

1 am not acquainted with any astronomical use of the con¬ 
junctions of the moon and stars commonly given in astrono¬ 
mical almanacs. It appears to me that the columns of right 
ascension and declination of the moon render this part quite 
superfluous; as the arrangement of our present catalogues of 
stars is such that there can be no trouble in determining the 
stars near which the moon will pass. These have, tlierefore, 
been omitted; but, on the contrary, the possible occultations of 
planets have been carefully investigated; and where there is a 
possibility of an occiiltation, should it even not really take 
place at Berlin, the conjunction has been noted. In the year 
1830, Venus oiily will undergo an occultation at Berlin. 

In the present almanac for the year 1830, no occultations 
of fixed stars by planets have yet been inserted; as I enter¬ 
tained doubt respecting the extent to which these investiga¬ 
tions ought to be carried. An examination has proved that 
no bright star down to the thifd magnitude will experience 
such an occultation. I will leave it to the decision of astrono¬ 
mers 
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raers whether this exatniiiation augtrt to be extended to the 
stars of the fourth, fifth, and sixth magnitudes. A r'^rous 
investigation to that extent insuring the certainty of not 
one having been omitted, would require considerable labour. 
Next come tl)e moon-culminating stars, or those stars which 
being near the parallel of the moon at the time of her culmi¬ 
nation are likewise not far distant from her in time. It was 
originally not iny intention to give them. However success¬ 
ful the observations have been by the ready publication of 
them in Prof. Schumacher’s Astr, Nachr., they will then only 
be of use if a single catalogue only is annually published. 
Nothing but the request ol*a much esteemed correspondent, 
in consequence of the tear entertained in the beginning of this 
year that the publication of such a catalogue would be inter¬ 
rupted, has induced me to give the present one; should, how¬ 
ever, another catalogue containing, perhaps, a greater num¬ 
ber of bright stars be sent from England, 1 would request 
that this one should be laid aside. Its construction has been 
performed rather hastily; more convenient stiurs might per¬ 
haps have been selected, especially for the second limb of the 
moon. 

In the application of it for ascertaining longitudes even wdtli 
only moderate transits, it will be adviseable to consult prin¬ 
cipally the excellent paper by I’roll Nicolai, Astr. Nachr. ii. 
No. 2G, and those by Prof. Bessel and M. Hansen on tlie cal¬ 
culation of the horary motions of the moon, Astr. Nachr. ii. 
No. 33. 

The notation and the places of the stars, both of the moon- 
culminating stars and of those mentioned in the list of occulta- 
tions which follows, have l)een taken fi'om the excellent Cata^ 
logue of zodiacal stars, by which Mr. Baily has conferred a 
valuable benefit on the astronomical public. 

From this Catalogue all those stars have been inserted 
which will be occulted during the time of the moon’s being 
above the horizon, while the sun is below it. Sometimes those 
have likewise been mentioned which are so nearly approadied 
by the moon’s limb, that a calculation only could decide whether 
an occultation would take placeor not. For bright stars, the 
occultations which happen in the day-time, especially those 
of « Tauri, have likewise been inserted. Some^imersions and 
emersions which happen below the horizon of Berlin, have still 
been given, because they may be visible in otlier places. 

The headings show the contents of tlie columns o£ this 
section. The two columns “ Ort ” (place) indicate in what 
point of the moon’s disc Uie jimmersions and emersions take 
place: the degrees being counted from that point of the disc 

Nt'aU(SVr/fS. Vol. 4. No. 22. Oc/. 1828. 2 L which 
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which has most northern declination, through cast, south and 
west, to 360 degrees. The immersions happen, therefore, with 
few exceptions in the two first quadrants, and the emersions 
in the two last. 

After the occultations of stars follow the mean places of 
the stars occulted, taken from Daily’s Catalogue, and so cx- 
})ressed as they are wanted in the calculation of the occultations, 
which forms the subject of another part of this book*. 

The auxiliary tables which then follow will be explained in 
the paper just alluded to. TJie horizontal equatorial parallax 
hero given, belongs to the mornent of the moon’s culmination; 
and the quantities and A S added to the mean place oi a 
star for 1830, give very nearly the apparent place of each star 
which can be occulted by the moon. 

The uncertainty about the extent of the calculation and 
the distribution of the different parts, however worthy of a 
place in this almanac, has caused such frequent changing and 
copying, that possibly some single errors may thereby have 
been introduced. IShould, therefore, some erroneous data oc¬ 
cur, (for the communication of which I shall be very thankful,) 
1 rc(|nest that the blame may not be laid on the labours of 
iny coadjutors, who have performed their part of the work with 
great sacrifices. Every imj)erfection which may be pointed out, 
and every improvcnient.both in form and matter which may 
he suggested, shall be duly attended to. 

The typographical beauty of the printing, a production of 
the Academical Press of this mty, which lias been carried to a 
high tiegree of perfection by a great sacrifice on the part of 
the whole Academy, and p.'irticularly of an individual member 
of it, one of those whose services are most in request,—will, it 
is hoped, satisfy every one as a worthy accompaniment, without 
laying any claim to ornament or splendour. On a close ex¬ 
amination, judges in these matters will not fail to perceive the 
careful management of the superintendent of the press, who 
has spared no pains in the first arrangement to give all the aid 
of his experience to the execution of my wishes. 


XLV. On an improved Spphon-Hpdrometcr. By Mr. Henry 
* Meikle f. 

T N the Philosophical Magazine for September 1826,(vol. Ixviii. 
■■■ p. 166) I proposed an instrument to be used as a hydrometer, 
consisting erf' an open glass tube thrice bent, so as to have four 

* The part of the Ephemeris here mentioned, will probably appear in 
a future Number of the Phil. Mag. aod Annals.— Edit. 

Communicated by the Author. 
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straightparallel legs; and though alittle complex,ithas obviously 
the property of being free from the effects of capillary action. 
In the Edinburgh Philosophical Journal for January 1827, a me¬ 
thod is given for applying the simple syphon to the same pur¬ 
pose, but which is not so entirely unaffected by capillary ac¬ 
tion. The same method, however, appears to be still suscep¬ 
tible of considerable improvement, so as to be rendered one of 
the simplest, and at the same time furnishing a pretty accurate 
instrument. What I would suggest, as likely to render a simple 
glass syphon very convenient as a hydrometer, is merely to 
put a small hole in its upper or bent part. On immersing each 
leg of«uch a syphon in a separate liquor, a portion of the air 
escapes through the hole, and allows the liquids to rise in the 
tubes to the level of their cisterns. If we now apply the finger 
to the hole, and raise the instrument, I need scarcely say, not 
wholly out of the fluids, the li(|Uors will be raised in the tubes 
by the pressure of the atmosphere, so as to form columns ele¬ 
vated to heights above their respective cisterns inversely pro¬ 
portional to their specific gravities. For the weights of the 
two columns must obviously be equal; each being the difference 
between the pressure of the atmos[)here and that of the in¬ 
cluded air. 

If the tube be pretty wide, the eflect of capillary action may 
in most cases be neglected: so th/il, Ihe one column being 
water, we divide its lenglli by that of the other liquid, and ob¬ 
tain a quotient which is the specific gravity of the latter. Hut 
the effect of capillary action may be easily obviated altogether, 
by holding the syphon at two tlifTercnt heights, and noting the 
corresponding columns. Thus if at one height w'e have a co¬ 
lumn of water =W, and at another height = w; while the 
corresponding columns of another fluid tire respectively A 
and a; the specific gravity of the latter, freed from capillary 
action, is 

w — W 
' A-a ' 

For, if X be the capillary part of the column of water, and ?/ 
that of the other fluid, we should correct the columns for ca- 
})illary action, by diminishing them respectively by x and y; 
whence the specific gravity becomes 

W — 1' w— jc W — w 
A — y ““ 

We thus obtain the specific gravity free from capillary action, 
by dividing the difference of the columns of water by the dif¬ 
ference of those of the other fluid i The greater these differences 

■ 2 L 2 can 
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can be made, so much ihc better; even using, perhaps, for the 
shorter columns the mere capillary elevations. 

In transparent liquors, we may make the one pair of co¬ 
lumns A and W to be depressions under the surfaces of the 
liquids contained in glass cisterns; which may be effected by 
immersing the instrument with the hole previously stopped to 
confine the air. The depths of the depressions, when in¬ 
creased respectively by x and y, should, like the former co¬ 
lumns, be inversely as the specific gravities of the liquids. 
Consequently the required specific gravity becomes 

w + X w — X _ W-4-to 

A+Jit “ a-y ~ Ai-a ’ * 

which, as the numbers may be larger, is likely to be more ac¬ 
curate than the former. For in this case wc obtain the s])C- 
cific gravity by dividing the sum of the elevation and depres¬ 
sion of the water by the sum of those of the other fluid. 

There is still another case in which all the columns may l)e 
depressions, and which obviously makes the specific gravity 

W iV T W—W 

A+iir a+y ■“ A-a’ 

where the rule is the same as in the first case. 1 may remark, 
that in all the cases, we might use in place of one of the pairs 
of columns, the mere capillary elevations, with proper signs. 

As a hole may be apt to weaken a glass tube, especially at 
the curved part where it should be strongest; two straight 
pieces of glass tube may be joined, as 1 have done, by means 
of a bit of bent tin-tube. The hole may then be more easily 
made, and will be less apt to weaken the instrument The legs 
of the syphon should be graduated or divided into small equal 
parts. This may be very easily done by merely transferring 
to the tubes, with the assistance of a squtare, the divisions which 
are already made on any scale of small equal parts. It is ob¬ 
vious that the legs ought to be parallel. 

Nearly allied to the syphon-hydrometer, is a more complex 
instrument, called a pump-arcomeier. It is so named, from 
its being furnished with a pump at its upper part for exhaust¬ 
ing the air to induce the liquids to rise. The requisite de¬ 
gree of exhaustion, however, is so very trifling, that it may be 
effected, were it in the least necessary, by merely sucking with 
the mouth at the orifice of a stopcock attached to the top of 
a syphon. Henry Mkikle. 


XLVI. A nm 



[ 261 ] 


XLVI. A new Account of the Genus Echeveria. By A. II. 

Haworth, Esq. F,L.S. ^•c. 4c* 

To the Editors of the Philosophical Magazme and Annals. 
Gentlemen, 

TT AVING just examined and described a fine new succulent 
plant at Mr. Tate’s Nursery in Sloane-street, which lie 
has recently raised from Mexican seeds, and which is now 
blooming for the first time in Europe, amongst many other 
equally rare and well-managed plants; I send you hereunder 
a full account of it, and four other species of tlie same genus; 
to which I have added all their synonyms. 

This new plant, belonging to DeCandolle’s new genus 
Echeveriaf 1 have called, from its ample leaves, Echeveria 
grandifolia. 

In my ninth decade of new succulent plants, published in 
your Journal in 1826, I announced to you {inter alia) that 
Cotyledon coccinea of Cavanilles, and Cotyledon umbilicus of 
Linne, would each form the type of a new genus, but for 
want of proper specimens regretted my inability at that time 
to give you sufficient characters. This, howevei', is now the 
less to be lamented, as DeCandolle has done it for us, in the 
third volume of his Prodromus, just }5ublished; and to the 
above-mentioned Cotyledon coccinea has added my Cotyledon 
ctespitosOf (which is a native of California, although we used 
to think it African,) and two new species from Mexico. 

If you can find room lor this communication in the next 
Number of your Journal, you will much oblige 

Your old correspondent and friend, 

Chelsea, Aug. 10,1828. A. H. liAWourii. 


Ordo Naturai.is. 

Crasstdacecc DeCandolle. Sempervivee Juss. 3cc.— Cotyledone.% 

amcricana Auctorum. 

GenuSi Echeveria DeCand. Prod. 3. 401. 


Generis Character. . 

Calyx 5-partitus, sepalis distantibus valde foliiroJhiibus, pra;- 
inajqualibus basi coalitis. Corolla pentapetaloidea penta- 
gona campanularis. Petala infernc concreta erecta ri- 
gidula acuta crassa, basi inter calycis folia, extus gibba, 
intus scrobiculata: duobus exterioribus petalis insuper 
tria interiora, arete imbrivatim adpressa. Stamina 10, 
basi cum petalis longioribus concreta. Squama ordinarim 

breves 
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breves subquadratse alhae, allernae crassiores cerinac, 
omnes in petalorum scrobiculis nidulaiitcs. Carpclla 5 
erccta, in stylos acutos desinciitia. 

Siiffruiices Mexican! parvi succulenti glauci. Folia 
basisoluta: rosularia sed allcrna, integra, cum mucro- 
iiulo, at saepius valde obtusa, el in spicis florigeris folio- 
losis, pedetentim in hracteos nunierosas inagnas subdi- 
stantibus omnino fbliiformes abeuntia. Flores valde brac- 
tcati, spicati, s. paniculati, vcl cymosi, et tunc secus cyinm 
ramos sessiles, coccinei flavive. 

SpECIEIIUM C/iARACTERES. 

* SufFrutices, floribus paniculatis spicatisve, cocciiicis. 

grandifolia. E. (great-leaved) h)liis orbiculato-ciineatis grosse 

1. pctiolatis, floribus paniculato-S})icatis. 

Habitat in Mexico. 

Floret Aug. Sept. G. 11. \ . 

Caudcx in nostro cxenijilo, in caldario, apud Doin. 
Tate, in secundo anno triuncialis diametro subunciali, 
cylindricus cariioso-ligncsccns radiculos cxignos lerrani 
versus exerens. Folia iiunicrosa coiiferta anibieiitor 
inultif'aria, sou in rosulain laxarn digesta, patenti-re- 
curvula dodrantalia plusve incurvo-concavula, et in 
petioium carnosum subseniuiiciam crassum obtuse ca- 
iialiculatum atteiiuuta, pruiiioso glauca rufo niarginnta 
integra rariusve minutim asperiiiscula; stddus, basin 
versus praccipue vivacit(!'r glauco-purpurascentia: el 
deiiique morientia inania lorea persistentia. Flmwn 
paniculae sescjuipedales, bracteatim foliolosac, axillares 
teretes uti folia cocruleo-glaucae; hractcis ercctis lan- 
ceolatis mucronulatis (magis quam vera folia) distanti- 
bus sensini scnsimque minoribus, et Scdi more singu- 
lariter basi plane obtuseque solutis. Catyx sepalis 5 
valde inmqualibus bracteis brevioribus omnino fblii- 
formibus (excepto basi non soluto) tribiis cmteris duplb 
majoribus, quarto ininore, quinto minuto. Corolla 
fere semunciam longa, calyce brevior lubro-aurantiaca, 
rore rqseo-glauca purpureave. Stamina 10, petal is 
Lumillora alba, anlheris ercctis pollinc luteo. Carpella 
grossa, alba in stylos virides abeuntia. Cactera fere ut 
in JS. coccined, infra dcscripla, at non rectc vidi. 

gihhijlora. E. (gibbous-flowered) foliis jdanis cuneiformibus 

2. acute inucronatis ad apices ramorum confertis, paiii- 
cula patcnte, floribus secus ranios breviter pcdicellatis. 
DcCand, Ptod. 3. p. 10 i. 


Ilnbifnf 
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llabiiai in Mexico. ^. 

Pctala basi albida, apice subcoccinea. DeCand. 1. c. 

cocrinca. E. (pubescent) mollis: ramulis ibliisquc spatulato- 

3. lanceolatis pallescciite dense puberulis, floruin spicis 
axillaribus elongatis foliolosis. 

Cotyledon coccineum. Cav. Ic. 2. t. 170.— Nob. in 
Suppl. PL Smc. p. 26. A.D. 1819.— Lodd. Hot. Cab. 
/. 832.—Echeveria coccinea. DeCand. Prod. v. 3.p. 401. 

Habitat in Mexico. 

Floret autumno, hyemeve. G. H. . 

Snfmtcx sesquijiedaKs, parum et alterne ramosus. 
Flores dense clongato-spicati, spictx sub folioruin capitu- 
ios adsccndeiites tliyvsilbrmes bracteatim foliolosae, su- 
jicnit! fere coniosai, post florescentiam longuni per tem- 
])iis indurate denudatai persistentes. Flores duplb mi- 
noresi|uain in/y. gr«Mrf^o//u,liorizontaliter sessiles. Ca- 
lijcis sc[)ala subovato-lanceolata acuminata turaide car- 
nosa pateiiti-recurvula et inter bracteas irregulariter in- 
tertexta. Corolla 5-})etaloidea cainpanulata coccinea, in- 
lerne pcntagona, basi gibbiilis 5, e foveolis totidem in- 
teriiis iiectariferis: lacinim (corolla') recta ovato-lance- 
olata,acuminata calyce breviores carina densiiis ciiiato- 
puberula saturatiore; intus loiige jiallidiores glabrmlb- 
veolatm. Stamina 10, albo-liitescentia corolla subdimi- 
<Iiatim breviora, 5 exteriora germinum basi inserta, 5 
alia in foveola supradicla dhnidiatim flexuose adnata, 
solum sujierne libera, ct 5 prioribus (staminibiis) ali- 
(|uuntiilum humiliora. Anthcree erecta; subparalleli- 
pijiedm emargiiiataj, basi cordata?, pollinc luteo. Car- 
pclla .5, crecto-adpressa, cum stylis coiitinuantibus ob- 
clavatis luleis, stigmate purpureo inconspicuo, lente he- 
mispluerico, ct subinde ad liicem pellucente. 

Obs. Coroll(E lacinim intus argute canaliculatae, in 
quibus canaliculis insident exteriora filameiita, ct ad 
cas adpress^ atr}uc ad earum flexioncm gibber parvus 
exstat utraque insuiicr apicem singulaj Ibveolae supra- 
dicta?. 

Ad basin singuli carpelli rudimentum solum squa- 
mulu} ordinario; exstat tumidulum rhoinb^tiin subqua- 
dralumve, carpcllo omninb adnatum, pustulam minu- 
tissimam simulante. Semmula rmmerosa incipientia 
oblonga alba solum vidi. 

teretfolia. E. (cylindric-leaved) foliis terctibus acutis sparsis 

4. basi subsol utis, spicis seciyidis paucifloris. DeCand. 
Prod. 3. p. 401. 


Habitat 
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Habitat in Mexica ^. Flos omniiio prioris. De 
Cand. 1. c. 

** Sublierbacca:, floribus subcymosis liiteis. 

cfcspitosa. E. (dwarf yellow-flowered) foliis rosularibus an- 

5. gusto linguiformibus, apicc obcuneatis submucronatis, 
floribus cyinosis. 

Cotyledon cacspitosa. FJob. Misc. Nat. p. 180. 
A.D. 1803.—Cotyledon linguiformis. Ait. Hort. Kew. 
V. 3. p. 109. —ISedum Cotyledon. Jacq. f. Eclog.l. 
f. 17.—Cotyledon reflcxum. Willd. Fnum. Suppl. 
p. 24.—Echeveria cacspitosa. DeCand. Prod. v. 3. 
p. 401. 

Habitat in California. 

Floret Jul. Aug. G. II. %. s. 1?. 

P.S. I avail myself of the present opportunity of correcting 
the following errors, which time alone has enabled me to 
ascertain. 

1. Mesembr. deflexum, |3. Ilevis. PI. Succ. p. 140, is the 
same as M. imbricans^ p. 139, and the last is a good and most 
abundant-flowering species. 

2. M. leplaleon is tlie young slate only of M. retrqflexum^ l.c. 

3. M. flexile is thii young state only of M. polyphijllum, 1. c. 

4. And M. torquatum is a casual state only of M. jlaribun- 
dnm. Itevis. PI. Succ. p. 187. 

DcCandollein vol. 3. p. 416 ofhisPror/ro7W7«, just published, 
says of Mesembrijanthema: “ Species plermque hortenses ex 
cl. Haworth, &c.—sed forsan plures ut merm varietates ha- 
benda?.” 

But all the new species which I have published, I was well 
and sufficiently assured, were raised from wild African, or 
Australasian seeds, except the following only, whose origin I 
cannot trace finther than 1 have printed. M.faforme; 
M. hybridum; M. nobile; M. mmtellinum ; M. bigibberatum; 
M. cruciaium; M. Salmii; M. adtraium; M. coruscans; 
M. procumbens; M, variabilc; M. nnwroniferum; M. hratum^ 
and M. hispifoliuvi. And even seven of the above I received 
from His Highness the Prince de Salm Dyck, whose genuine 
origin I believe he can point out. 

Ill my last communication Phil. Mag. and Annals, N.S., vol. 
iii. p. 184,1. 15, for Crassulam undosam, reati Crassulam un- 
datam. 
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XLVII. An Account of the Formation oj Alcoates, Defnife 

Compounds of Salts and Alcohol a7ialogous to the Hydrates. 

By Thomas Graham, Esq. M,A. F.R.S.E.* 

¥N determining the solubility of salts and other bodies in 
^ alcohol, it is desirable to operate with a spirit wholly free 
from water. But anhydrous or absolute alcohol is formed 
with difficulty, even by the most improved process—tliat of 
Richter. In rectifying alcohol from chloride of calcium, as 
recommended by Richter, I have never obtained it under the 
specific gravity 0*798 at the temperature of 60*^, by a single 
distillation; but upon rectifying this product again from new 
chloride of calcium, 1 generally succeeded in reducing it to 
0*796, which is the specific gravity of the standard alcohol of 
that chemist. The following experiment illustrates this pro¬ 
cess. 

Four measures of alcohol of the specific gravity 0*826 were 
poured into a retort, and a quantity of well-dried chloride of 
calcium, amounting to three-fourths of the weight of the al¬ 
cohol, gradually added with occasional agitation. Much of 
the salt was dissolved with the evolution of neat; and the com¬ 
bination was promoted by boiling the whole for a few minutes, 
the vapour being condensed in the neck of the retort, and re¬ 
turned to th^ solution. A receiver was^then adjusted to the 
mouth of the retort, and the distillation conducted so slowly 
that the alcohol was condensed entirely in the neck of the re¬ 
toft, and fell drop by drop into tht receiver,—nearly two se¬ 
conds elapsing between the fall of each drop. The first measure 
of alcohol which came over was of the specific gravity 0*800, 
at 60" ; the second measure, 0*798 ; and the third measure, 
0*801 : the distillation was then discontinued. These three 
measures were mixed together, and subjected to a second dis¬ 
tillation, which was conducted in the same manner; and two 
measures of alcohol obtained of the specific gravity 0*796. It 
was found that further rectification did not reduce the spe¬ 
cific weight of the alcohol below 0*796. From tlie analysis 
of alcohol by Saussure, and the determination of the specific 
weight of its vapour by Gay-Lussac, there can be little doubt 
that the alcohol thus obtained is perfectly anhydrous. It is 
true that such alcohol still contains oxygen ana^ydregen to 
the amount of an atomic proportion of water; but this propor¬ 
tion of oxygen and hydrogen is essential to the constitution of 
alcohol,—the partial abstraction of it converting alcohol into 

* From the Transactions of the Royal Society of Edinburgh: this paper 
was read before the Society on the 17th^of December 1827. 

New Series, Vol. 4?. No. 22. Ocf. 1828. 2 M aether. 
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aether, and its total abstraction converting alcohol into olefiant 
gas; while the supposition that the oxygen and hydrogen exist 
in the state of water, is altogether gratuitous. 

The process of Richter is exceedingly tedious, from die 
necessity of conducting it so slowly, and the waste of alcohol 
is considerable. I tried newly burnt quicklime instead of 
chloride of calcium, and distilled by the heat of a saline water- 
bath. If it is merely our object to obtain alcohol perfectly 
free from water,? no process could be more effectual. The 
product was of the specific gravity 0*794; but it contained a 
trace of aether, to which the extraordinary lowness of its spe¬ 
cific gravity is attributable; anil had an empyreumatic odour, 
notwithstanding die moderate temperature at which the distil¬ 
lation was conducted. This likewise is a very slow process. 

The process which I preferred is founded on the principle 
of Mr. Leslie’s frigorific apparatus. The alcohol is concen¬ 
trated by being placed under the receiver of an air-pump, with 
quicklime. A large shallow basin is covered to a small depth 
with recently burnt lime in coarse powder, and a smaller basin 
containing three or four ounces of commercial alcohol is made 
to rest upon the lime; the whole is placed upon the plate 
of an air-pump, and covered over by a low receiver. Ex¬ 
haustion is continued till the alcohol evinces signs of ebulli¬ 
tion, but no further. * Of the mingled vapours of alcohol and 
water which now fill the receiver, the quicklime is capable of 
combining with the aqueous vapour only, which is therefore 
quickly withdrawn, while the alcohol-vapour is unaffected. 
But as water, unless it has an atmosphere of its own vapour 
above it, cannot remain in the alcohol, more aqueous vapour 
rises. This vapour is likewise absorbed, and the process goes 
on till the whole water in the alcohol is withdrawn. Several 
days are always required for this purpose, and in winter a 
longer time than in summer. The following cases exhibit the 
rate, according to which the water is withdrawn. The first 
experiment was made i 9 > summer. F<^r ounces of alcohol of 
die specific gravity^*827 were concentrated. The specific 
gravity was t^en e^ry twenty-four hours, and die following 
seri&s of results obtained: 

^ 0*827 

0*817 
0*808 
0*802 
0*798 
0*796 

In this case the whole water was withdrawn in five days, but 

occasionally 
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occasionally a period somewhat longer is required, although 
it rarely exceeds a week. In winter the alcohol generally re¬ 
quires to be exposed to the lime for a day or two lunger than 
in summer. The following rate of concentration was observed 
in one case in winter, the quantity of alcohol and other cir¬ 
cumstances being the same as in the former experiment: 

0-825 

0-817 

0-809 

0-804 

0*799 

0-797 

0-796 

Quicklime, as a porous substance, appears to be capable ot 
condensing a small portion of alcohol-vapour. It is therefore 
improper to use it in great excess. In one case, in which 
three pounds of quicklime were employed with four ounces of 
alcohol, about one-sixth of the alcohol was lost from this ab¬ 
sorption. The quicklime should never exceed three limes the 
weight of the alcohol, otherwise the quantity of alcohol ab¬ 
sorbed becomes sensible. It should be spread over as great 
a surface within the receiver as possible. 

In Richter’s process it is improper tp operate upon more 
than a few ounces of alcohol at a time; as when a large quan¬ 
tity of materials is introduced into the retort, the heat neces¬ 
sary to disengage the alcohol in tile centre of the mass inevi¬ 
tably expels the water left in the chloride of lime, at the points 
where it is more exposed .to the heat. In the air-pump also, 
only a few ounces can in general be concentrated at a time. 
But in a tall receiver, two or three shallow basins of quick¬ 
lime can be supported at a little height above each other, each 
of them containing a small basin of alcohol resting in it Or 
the process might be conducted witli facility on the large scale, 
by means of a tight box of any size, furnished with numerems 
shelves, which might be covered with (micklime in powder, 
and support a large number of basins df alcohol. The box 
might be suiliciently exhausted of air by means of a syringe, 
for it.is not necessary that the exhaustion be' neqrly complete; 
and indeed more inconvenience is to be apprehe'jded'from a 
complete than fro^p an imperfect exhaustion. After produ¬ 
cing theexhaustion,no further attention would be necessary; 
and upon opening the box at the expiration of a week or ten 
days, the alcohol would be found anhydrous. It is evident 
that absolute alcohol, procured by tliis process, could be sold 
at a price but little fexceeding its original cost. It would more- 
ov# be of much greater value for tlie purposes for which it is 

2 M 2 employed 
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employed in the arts and in medicine. I believe, however, that, 
by the excise laws as they at present exist, no rectifier of 
spirits is permitted to concentrate alcohol beyond a certain 
strength. Licensed apothecaries alone are allowed to prepare 
and sell absolute alcohol *. 

Alcohol may be concentrated in a close vessel with quick¬ 
lime, without exhausting; but the process goes on much more 
slowly, at least at the temperature of the air. The experiment 
was tried at a high temperature, by heating in a water-bath a 
large bottle with a very wide mouth, containing a quantity of 
alcohol at the bottom, and quicklime suspended over it in a 
linen-bag. When the water-bath attained the temperature of 
150°, the bottle was corked, and the bath prevented from be¬ 
coming hotter. Much of the lime was very quickly converted 
into hydrate, and the alcohol considerably concentrated. But 
the process is troublesome, and much inferior to that in which 
the air-pump is employed. 

In the place of quicklime, sulphuric acid cannot be sub¬ 
stituted in the foregoing process as an absorbing liquid, from 
a remarkable property which it possesses. It is capable of 
absorbing the vapour of absolute alcohol, in the same manner 
as it absorbs the vapour of water. I was led to make this ob¬ 
servation from a coqsideration of the phenomena which at¬ 
tend the mixing of alcohol and sulphuric acid. Nearly as 
much heat is evolved as if water had been added to the acid, 
even although absolute alcohol be employed. Alcohol is also 
retained by the acid when heated to 500° or 600°, or at a tem¬ 
perature when the alcohol would be decidedly in the state of 
vapour,—which indicates the possibility of the same relation 
between sulphuric acid and alcohol vapour, that subsists be¬ 
tween water and those gases which it detains in the liquid 
state, such as ammoniacm gas, when they would naturally as¬ 
sume the elastic form. But besides merely detaining such 
gases, water can condense and absorb them. Sulphuric acid, 
besides merely detaining alcohol-vapour, might therefore con¬ 
dense and absorb it. 

As alcohol, like water, occasions cold by its evaporation, it 
may be substituted for water in Mr. Leslie's frigorific appa- 

* Care should be taken that the temperature be nearly equable during 
the experiment; otherwise, when the atmosphere becomes cold, a conden¬ 
sation of alcohol-vapour takes place upon the cooled bell-glass, which runs 
down upon the plate of the pump. The experiment, therefore, should not be 
performed in a room with a lire, or near a window, but in a dark closet or 
press. From the manner in which I performed the experiment, this con¬ 
densation had never been experienced by myself; but Dr. Duncan junior 
observed it, on repeating the process. 
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ratuS) sulphuric acid being retained as the absorbing liquid. 
In circumstances precisely similar, it was found that a ther¬ 
mometer, the bulb of which was covered with cotton, fell to 
7® when moistened with water, but when moistened with ab¬ 
solute alcohol its temperature fell to —-24®. Continuance of 
the pumping during the experiment, as is done in the case of 
aether, had a prejudicial effect. But alcohol diluted with a 
third of water was found to have as great a cooling power as 
absolute alcohol. The advantage to be derived from the great 
volatility of alcohol appears to be counterbalanced in part by 
the small latent heat of its* vapour. Probably a mixture of 
alcohol and water, in certain proportions, would produce the 
greatest degree of cold attainable by this process. Sulphuric 
acid loses its power to absorb alcohol-vapour by being diluted 
with water. When impregnated with alcohol-vapour, the 
acid becomes of a pink colour; but no appretiable (juantity of 
gas is emitted at the temperature of the atmosphere, even in 
the vacuum of an air-pump. 

From one experiment, water appears to have the power to 
induce the evaporation of alcohol by absorbing its vapour, as 
sulphuric acid does, but much more feebly. Two cups, one 
containing alcohol and the other pure water, were inclosed 
together in a tin-canister which was yearly air-tight, and set 
aside in a quiet place for six weeks. The cups were not in 
contact, but a little apart from each other. At die expiration 
of that period it was found, on opening the canister, that the 
cup which originally contained pure water, now contained a 
mixture of water and alcohol, while the alcohol remaining in 
the other cup was of diminished strength. Professor Leslie 
informs me, that he performed a similar experiment a consi¬ 
derable time ago, although no account of it was published. But 
the absorption of alcohol-vapour by water is so feeble as not 
to occasion a sensible reduction of temperature in the alcohol. 

Chloride of calcium is disqualided as an absorbent of aqueous 
vapour in the purification of alcohol, for the same reason as 
sulphuric acid. I find that chloride of calcium absorbs the 
vapour of absolute alcohol, and runs into a liquid, or it deli¬ 
quesces in alcohol-vapour. A small quantity of this substance 
was suspended in a litde capsule, at the height'of two inches 
above a quantity of absolute alcohol, in a close vessel. In the 
course of twenty-four hours it was entirely resolved into a li¬ 
quid, just as if it had been suspended over water. The liquid 
proved to be a solution of chloride of calcium in absolute al¬ 
cohol. The experiment was frequently repeated. As salts 
which deliquesce from the absoVption of aqueous vapour are 
always capable of forming hydrates, t was led from the ob¬ 
servation 
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servation of this fact to attempt the formation of analogous 
compounds of alcohol and salts,—to which I now proceed. 

These solid compounds of salts and alcohol, which are de» 
finite and imperfectly crystallizabic, may be denominated Alco- 
ateSf—B. designation which is not unexceptionable, but ap* 
peared to me preferable to the name Vinatcs^ as there is a 
sulpho-vinous acid; or to any other name that might have been 
imposed upon them. 

The alcoates which I succeeded in forming are not nu¬ 
merous. Tliey were formed simply by dissolving the salts, 
previously rendered anhydrous, m absolute alcohol, with the 
assistance of heat. On cooling, the alcoates were deposited 
in the solid state. The crystallization was generally confused, 
but in some cases crystalline forms appeared of a singular de¬ 
scription. The crystals arc transparent, decidedly soft, and 
easily fusible by heat in their alcohol of crystallization, which 
is generally considerable, amounting in one instance to nearly 
fhrcc-fourths of the weight of the crystals. 

I. Alcoate of Chlot'ide of Calcium. 

Pure muriate of lime was dried as much as possible on a 
sand-badi of tlic temperature of 600° or 700°, and then slowly 
heated to redness, and retained ibr some time at that tempera¬ 
ture. The dry chloride of calcium tlius obtained dissolves in 
absolute alcohol at 60° witli great facility, and with the pro¬ 
duction of much heat, sometimes occasioning the boiling of the 
solution. The quantity of chloride taken up increases with the 
temperature; and at 173°, the boiling point of alcohol, 10 parts 
alcohol dissolve 7 parts chloride of calcium. This solution is 
thick and viscid, but perfectly transparent, provided the chlo¬ 
ride be pure. It boils at 195°, alcoholic as well as aqueous 
solutions boiling at higher temperatures than the pure liquids. 
The viscidity of the solution of chloride of calcium increases 
greatly as it cools. Bright crystalline stars soon appear on the 
surface and on the sides of the vessel, which have been moist¬ 
ened by the solution. The solution, however strong, never 
crystallizes instantaneously, but gradually, in thin transparent 
and colourless plates, the forms of which cannot be made out, 
except on the surface of the solution and sides of die vessel.— 
To pbtain the alcoate in a state of absolute purity, it is neces¬ 
sary to form a solution so weak, that, while hot, it will pass 
through thin filtering paper; and afterwards to concentrate 
the filtered solution by heat. A solution of one part chloride 
of calcium in five parts alcohol passes through the filter. It 
is remarkable that the most distinct crystalline forms are not 

obtained 
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obtained from the slow crystallization of comparatively weak 
solutions; but in solutions which have been fully saturated, or 
nearly so, at the boiling temperature. In the former case, the 
crystalline plates are large, but confused, and nothing but an¬ 
gles can be made out; while in the latter, the forms, under 
which the plates appear on the surface of the solution, and to 
the greater advantage, on the sides of the vessel, arc generally 
distinct. These plates are always small, often beautiful, and 
delicately striated; and they always present the form of isos¬ 
celes triangles. In general, four of these triangular figures arc 
grouped with their apices tqgether; and if similar, they form 
a square. But, as more frequently happens,.the opposite pairs 
of triangles only are similar; and the figure presented is a 
rectangular parallelogram, divided by two diagonal lines into 
four triangles. The resolution of the rectangle into triangular 
figures is rendered perceptible by the discontinuance of tlie 
striae, and the formation of clear diagonal lines, which have 
a beautiful effect. These crystals cannot be removed from 
the phial in which they are formed without injury, from their 
softness. Exposed to the air, they speedily deliquesce from the 
absorption of hygrometric moisture. The heat of the hand is 
sufficient to melt them. The whole of the alcohol is expelled 
by a heat amounting to 250% and pure chloride of calcium 
remains, which emits nothing else upOn being heated to red¬ 
ness. 

A quantity of this alcoate was dried, first by strong pressure 
between many folds of linen, and then by pressure between 
folds of blotting paper. The alcoate, carefully dried in this 
way, had a white appearance much resembling bleached wax, 
and was soft, but without tenacity. 

Ten grains were heated in a glass capsule, till the whole of 
the alcohol was driven off’. There remained 4*1 grains chlo¬ 
ride of calcium. The atomic weight of chloride of calcium is 
7, and that of alcohol 2*875. In the alcoate, 4*1 grains chlo¬ 
ride of calcium were combined with 5*9 grains alcohol. 

4*1:5*9:: 7: 10*0731. 

In a second analysis, in which 20 grains of alcoate were em¬ 
ployed, the result was precisely similar, ns 8*2 grains jchloride 
of calcium remained, which is just double what was obtained 
in the previous case from half the quantity of alcoate. If this 
alcoate should be considered a compound of one equivalent 
proportion of chloride of calcium, and three and a half pro¬ 
portions alcohol, the alcohol would amount to 10*0625, which 
approaches very nearly to the experimental results. But it 

would 
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would be better to express the composition of the alcoate thus: 


Two atoms chloride of calcium. 

Seven atoms alcohol .. 20*125 


34*125 

In the solution of chloride of calcium, no crystallization 
takes place at the temperature of 50°, when the alcohol ex¬ 
ceeds the proportion of 10 parts to 4 parts of the dry salt. 
But the solution crystallizes readily when further concen¬ 
trated. A solution saturated at 170°, and which consisted of 
10 parts alcohol and 7 parts chloride of calcium, or nearly 
the atomic proportions of the alcoate, crystallized slowly upon 
cooling, forming crystals upon the sunace of the liquid and 
sides of the phi^ ot great regularity and beauty. The whole 
crystallized during a cold night, leaving no mother-liquor 
whatever. 

The injurious effect of the presence of water, in the forma¬ 
tion of this alcoate, was evident in alcohol of the specific gra¬ 
vity 0*798, in which the contaminating water did not amount 
to 1 per cent. A solution of chloride of calcium in alcohol of 
this strength did not crystallize readily, and the crystals even¬ 
tually deposited were small and ill-formed. Chloride of cal¬ 
cium does not crystallize at all in alcohol of the specific gra¬ 
vity 0*827. The same inconvenience arises from employing 
chloride of calcium containing a little water. 

Although the alcoate of chloride of calcium in a state of 
purity is entirely decomposed at a temperature not exceeding 
250°, yet, when water is present, alcohol can be retained by 
the chloride of calcium at a much higher temperature. Thus 
1 repeatedly found, that chloride of calcium, from which fil- 
cohol had been rectified, and which afterwards had been 
washed out of the retort by water, gave indications of the pre¬ 
sence of alcohol, after being exposed on the sand-bath to a 
heat of 400° or 500° for several hours. Transferred in a 
crucible to the fire, after it ceased to lose weight on the sand 
bath, alcohol-vapour was emitted, which took fire and burned. 

[To be continued.] 


XLVin. Remarks on tt^lnjluence of Terrestrial Radiation in 
determining the Site of Malaria. By Wm. Addison*. 


^H£ diseases arising from atmospheric impregnations have 
^ long formed an important topic of inquiry among medical 
men, and are generally supposed to have an origin from some 


* Communicated by the Author. 
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subtile poison, prevalent only in certain places, or over very 
circumscribed situations. Upon considering the various cir¬ 
cumstances under which these diseases are produced, and the 
impossibility of any poison dispersed tlirough the air from the 
ground becoming partial in its operation, or always confined 
to any particular district (when every wind must waft it away 
from the spot of its emanation), unless some adventitious cir¬ 
cumstance influences its operations,—I am induced not to sub¬ 
scribe to the doctrine which teaches that they take place from 
a specific or peculiar and locally acting effluvium. On die 
contrary, I think we shall find that most of the ordinary at- 
inosplieric impregnations wall produce the diseases of Malaria, 
when under certain peculiar circumstances they arc liberated 
from their combinations; diseases which will, no doubt, be 
violent or not, according to the (juantity or quality of the mat¬ 
ters developed. 

The atmosphere, as is well known, retains every where 
mingled with it variable proportions of aqueous vapour, mixed 
probably with various eflluvia arising from the action of the sun 
upon the many substances on the surface of the earth. During a 
bright day, therefore, the air over those portions of the ground 
subjected* to its influence becomes saturated with vapour, and 
any reduction of tem})eraturc by radiaj,ion will always be ac¬ 
companied by the deposition of moisture and the precipitation 
of a portion of those subtile matters drawn up by the agency 
of heat; whereas any diminutioil of sensible caloric, which 
may ensue from a rush of cold air, may not be accompanied 
wdth the same effects: for it very often happens that such cur¬ 
rents have not nearly attained their maximum point with re¬ 
spect to vapour, and therefore none of these things happen; 
or if they do, the deposits occur in the form of rain, far less 
prejudicial than those chilly fogs produced by the radiation of 
caloric from the earth. 

When we think of the important process of radiation, the 
effects of which have excited the attention of philosophers, 
especially those connected with horticultural pursuits, it is ex¬ 
traordinary that it should wholly have escaped them to pursue 
their investigations into this curious subject, with reference to 
the momentous matter of local salubrity; for little dbubt re¬ 
mains upon my mind, that a well conducted series of experi¬ 
ments instituted to discover the phaenomena resulting from the 
radiation of heat into the heavens, in different situations and 
over various surfaces and soils in several places at the same 
time, would discover to us an important field well worthy of 
research as connected with the Ifealth of mankind, 

I have already endeavoured to draw the attention of those 
New Series. Vol. 4. No. 22. Oct. 1828. 2 N who 
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who may possess opportunity and the means of entering into 
this interesting branch of inquiry, towards the benefits their 
labours are likely to confer upon us in a medical point of view*. 
I have shown that all those situations where the radiation of 
caloric goes on with rapidity, are occasionally, if not at all times, 
extremely unhealthy; while others, where this process is dimi¬ 
nished, are on the contrary much less obnoxious to disease. 
I have shown that debilitated constitutions are invariably found 
to regain the tone and vigour of health much more perfectly 
and more quickly in places little influenced by radiation or 
removed from the sphere of its Jefiects, than in others exposed 
to the depositions which it causes from the air; and I have 
endeavoured to confirm these observations, by pointing out that 
in the radiation of calm'ic may be found the cause of the acti¬ 
vity of those exhalations with which the sun, in tropical cli¬ 
mates especially, saturates the air: in fine, that in this impor¬ 
tant process one of the principal causes of malaria will be 
found. 

I shall here ofier a few more facts in support of the views 
I have taken. And as nothing has tended more to confirm mo 
in them than the perusal of Dr. Macculloch’s Essay on the 
Production and Propagation of Malaria, I shall proceed to 
the consideration of some of the passages in that publication. 

“ The careful observer will often perceive,” says tlie Doctor, 
“that there are certain determinate places without any marshes, 
where fevers are almost annually prevalent; while other places 
in the vicinity are almost wholly or nearly exempt. A proof 
of this may be drawn from the fact that some localities are 
known to bo unhealthy as compared with other neighbouring 
places. 

“ Thus it is the vulgar remark, that in certain houses or 
places a family is rarely without some sickness; or, to use the 
strong but coarse language in which it is generally stated, ‘ that 
the apothecary is never out of the house.’ It is dmost equally 
familiar, that families which before had been healthy, have be¬ 
come the reverse on changing houses or situations; as in the 
opposite cases, that they have recovered health by change of 
residence. Of such facts as these there is no observer who 
must not be able to recollect numerous examples.” Again, 
“ If a gravelly soil is healthy, it is because its easy drainage 
prevents the growth of that particular vegetation which is the 
cause of malaria; and if a clayey soil is the reverse, it is be¬ 
cause by lodging superficial water it generates, however par- 

• Vide the last section of A Dissertation on the Nature and Properties 
of the Malvern Water," &c. &c. 
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tially, those marshy or undrainetl spots, or wet woods or moist 
meadows, which are the sources of this poison^ and conse¬ 
quently of the various diseases confounded under the vague 
term of unhealthiness.”— Essay, pp. 19 & 21. 

Now, upon this latter passage 1 may remark, that as water 
is one of the best radiators of caloric, so all wet, low, and 
marshy places will be found the most affected by it; and it will 
follow"that any soil whose mechanical texture is such as to 
allow the water to permeate through it, or to drain offj .at the 
same time that other circumstances combine to arrest the dissi- 
})ation of heat by radiation, that soil will be found much more 
salubrious than one retentive of moisture, and particularly if 
the surface of this latter is covered with low herbage or grass, 
which is in itself an excellent promoter of terrestrial radiation. 

“ That w'oods and jungles in hot countries give origin to 
miasmata of the worst kind is well known to all medical men ; 
but some doubt may be entertained as to their insalubrity in 
Europe.”—“ Dr. Macculloch thinks there is strong reason to 
believe that close and wet woods generate maliiria in this as 
well as in the warmer countries of Europe. Certain woody 
districts in Sussex and Kent produce both intermittent and 
remittent fevers,—at least there is no other assignable cause. 
The same may be said of some parts of Hampshii’e and Essex; 
as about Epping Forest, for example.”—On the other hand, 
we have positive testimon}' that lands which were healthy when 
covered with wood, have become extremely unhealthy when 
cleared and cultivated.” 

The thick foliage, as I have elsewhere shown, of the trees 
composing most of the intertropical forests, and even of some 
of those also in this country, by obstructing the rays of the 
sun, preserve in their immediate vicinity a greater degree of 
stillness and a lower temperature than that attained by the 
atmosphere over the contiguous grounds; whence the heated 
air coming to slowly circulate among the branches of the trees 
of these forests, becomes cooled, and its vapours developed; and 
it is these which occasion the diseases of malaria.—“Yet it 
requires much circumspection,” says the Doctor, “ in deciding 
upon the propriety of clearing these grounds with the view of 
rendering them more salubrious.”—And why ? because trees 
naturally tend to obstruct the force of radiation; and, if planted 
on a good radiating surface, not so close together as entirely 
to obstruct the genial influence of moderate warmth from the 
sun’s rays, or to prevent the free circulation of the air, will 
prove a valuable defence against the appearance of malaria, 
by counteracting that unequal distribution of temperature 

2 N 2 which. 
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which, / believe^ develops its existence in the air: whereas, if 
these are cut down and the ground cleared, a good radiating 
surface becomes immediately exposed, and the dissipation of 
caloric with its accompanying effects directly ensues.—“ A 
portion of grass-jdat,” says Mr. Daniell in his Meteorological 
Essays, “ under the protection of a tree or hedge will generally 
be found on a clear night to be eight or ten degrees warmer 
than surrounding unsheltered parts; and it is well known to 
gardeners that less dew and frost are to be found in such si¬ 
tuations than in those which are freely exposed.”—Dr. Mac- 
culloch in noticing the comparative healthiness of ancient and 
modern Rome, thought it not unimportant to notice what 
Theophrastus has stated with regard to the plain of Latiiim, 
which this historian says was covered with laurel and myrtle- 
trees of such a size as to be used in ship-building; and this 
remark, if terrestrial radiation has any thing to do with the de¬ 
velopment of malaria, is not so fancif ul as one of his reviewers 
seems to imagine it*. Again, If terrestrial radiation is the cause 
of the deleterious influence of those effluvia existing in the at¬ 
mosphere, we are no longer surprised at finding rice-grounds, 
which are kept in a constant state of wet or moisture during 
the growth of the plants, prolific in the diseases which ma¬ 
laria occasions. 

“ Dr. Macculloclf is convinced that tlic minute marshy 
or swampy spots w’hicli occur in thousands of low situations, 
whether on commons, nea*' wootls by road sides, or in innu¬ 
merable other places where they hardly ever attract notice,— 
are productive of malaria; though their limited range of action 
generally renders their power insensible, unless when houses 
happen to be erected in their vicinity.”—“ In how far meadows 
which cannot be called marshy are capable of producing ma¬ 
laria, is an intricate and entangled question. It appears cer¬ 
tain, however, .that there are many tracts of meadow or of al¬ 
luvial land not marshy, and often not intersected by ditches, 
at least in a conspicuous manner, which are the sources of 
malaria all over Europe.” Essay^ p. 69.—“ Such is the case 
with all the alluvial tracts at tiie entrances and sometimes at 
the exits of the lakes of Switzerland and elsewhere; and in 
places innumerable where there is no proper marsh, nor even 
an approach to such a character, but where the prevalent dis¬ 
eases must be owing to malaria.”—“ Volney, while travelling 
in America, has averred that every valley in the country which 
he visited produced the fevers of malaria, enumerating among 
the sources of this poison not only marshes and wood, but 
* Mcdico-Chinirgieal Review, January 1828 . 
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rivers, millponds, &c.”—“ The meadow lands about Fontain- 
blcau, at the junction of the Yonne and the Seine, arc noto¬ 
rious for the jievre du paySi so injurious are tliey, that few 
escape iiitermittents or remittents over a considerable tract.” 
Jf some great portions of the meadow-land in England have 
been recovered by drainage from a state of marsh, and are 
now as dry as the ordinary low-lands of plains and valleys; 
and if these localities still produce malaria and its conse¬ 
quences,—it is another point of evidence against the salubrity 
of meadows generally. “ It is a rooted o})inion in England, 
that there can be no malaria on the banks of a running stream; 
and as far as mountain-torrents are concerned, this is probably 
true: but where rivers slowly meander through low grounds, 
we must not trust to the mere motion of the water.”—“ For 
whatever persons may still think as to rivers in general in our 
own country, there is no doubt that such streams as the Ouse, 
the Lee, and all others flowing with difficulty through fertile 
meadows, and with a flat vegetable margin, are productive of 
malaria.” 

But not to occupy more than necessary the time of the reader 
by quoting furtlicr from Dr. Macculloch’s Essay, 1 shall only 
observe that this author has found small streams bordered 
by thin and grassy margins; tranquil and stagnant waters, 
cspecl.-illy in hot countries ; and ponds occupying but a small 
space,—to be productive of* evening mist&f the results of which 
are autumnal and intermittent /evers.” And is not the ter- 
restrial radiation of caloric, I would here ask, the cause of those 
evening mists which favour the attacks of these disorders ? In¬ 
deed it is remarkable to find that every,locality })ointed out 
by the Doctor as productive of malaria, will be found to possess 
one or other of those circumstances which promote the dissi¬ 
pation of heat from the ground. It has long been known Uiat 
water and a grassy surface are excellent radiators of caloric; 
and the effects of this process—fogs, damps and dew—were ob¬ 
served long before the cause of them was properly understood. 
“ A valley,” says Mr. DanielD, “is more liable to the effects 
of radiation, than the tops or sides of hills; *and it is a well- 
known fact that dew and hoar-frost are always more abundant 
in the former than in the latter situations. The influence of high 
hills is, however, often prejudicial to the valleys at their feet; tor 
the condensed and moist air rolls down their sides, and lodges 
atthe bottom: these, therefore, are protected from the chill, while 
a double portion lalls upon what many are apt to consider the 
more sheltered situation. It is a very old remark, that the in¬ 
jurious effects of cold occur chiefly in hollow places, and that 

* Mctcoiolo!;iial Essays and (>bscrvationh. 
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frosts are less severe upon hills than upon the neiglibouring 
plains: and it is consistent with my own observations, that the 
leaves of tlie vine, the walnut-tree, and the succulent shoots of 
Dahlias and potatoes, are often destroyed by frosts in the shel¬ 
tered valleys, on nights when they are perfectly untouched upon 
the surrounding eminences.” The diminution of temperature 
which is produced upon the surface of radiating bodies during 
the night is communicated by slow degrees to the surrounding 
atmosphere; and if the process goes on for any considerable 
period, moisture and probably oUier matters are not only de¬ 
posited upon them, but are precijiitoted in the air itself, at- 
tecting more or less the feelings of every one within its range, 
but particularly the weak or unhealthy. 

ffo be continued.] 


XLIX. An Abstract of the Characters of Ochseiiheimcr’s 
Genera of the Lepidoptera of Europe; with a List of the 
Species of each Genus, and llefcrencc to one or more of their 
respective leones. Bif J. G. Children, E.R.S. L. Sf E. 
F.L.S. ^c.* 

TN Samouelle’s Entomologist’s Useful Companion, as vrell 
-*■ as in several otlier works of deserveil repufcition, the names 
of the Genera established by Ochsenheimer, in his Schmet- 
tcrlin^re von Europa, are frequently quoted, but the characters 
on which they arc founded wholly omitted, so that they can only 
be inferred from a laborious comparison of those of their re¬ 
spective types,—a task few persons will be disposed to submit 
to, in order to clear lup an occasional doubt, as to what genus 
such or such an insect is to be referred. This inconvenience 
is attributable to the want of an English edition of Ochsen- 
heimer’s work; and in some measure to lessen it, the following 
translation of his Family and Generic Characters is offered to 
the British student. 

Ochsenheimer died in 1822 , leaving his work incomplete, 
only four volumes having been published in his life-time, the last 
of which appeared in 1816 , and consists chiefly of an im¬ 
proved sketch of his arrangement of the Europaean Lepidoptera 
from the first genus to the eighty-seventh. Before his death, 
however, only the first forty-three genera were published in 
detail, with the characters and descriptions of their respective 
species; these occupy the first three volumes, the last of which 
terminates with the genus Eyprepia; for the fourth contains, 
besides the sketch of the arrangement, only notes concerning 

* Comniunicatcd by the Author. 
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some of the species published in the former volumes. The 
work is continued by M. Frederick Treitschke, and the spe¬ 
cific descriptions are completed to the hundred-and-sixth genus 
inclusive; and M. Treitschke has also given a further sketch of 
the arrangement, including ten additional genera consisting of 
the Phalceme Pyralides of Linnaeus, the specific descriptions 
of which arc not yet published*. More therefore still re¬ 
mains to be done, and we wait anxidusly for the completion of 
the work. In the mean time wc lay the present abstract be¬ 
fore the reader; and should he entertain any doubts of the 
value of M.M. Ochsenheim*er’s and Treitschke’s labours, wc 
refer him to the Introduction to Dr. Horsfield’s Descriptive 
Catalogue of the Lepidopterous Insects contained in the Mu¬ 
seum of the East India Company, where he will find such 
ample testimony to their merit as cannot fail (unless he dis¬ 
regard the maxim “ laudari d laudatof) presently and effec¬ 
tually to remove them. 

\st Z)/ui«oa.-PAPILIONES. 

JVhigs when at rest, erect. 

Antenna; filiform, generally capitate, or terminated by a 
knob; sometimes only slightly incrassntc at the end. 
Flight, diurnal. 

Larva witli sixteen legs; head globular, perfectly distinct 
from the body; motion indolent, and sluggish. 

Pupa angular. 

Metainorphosis generally naked, or not concealed by a web. 

Genus 1. MELITjEA, Fab. 

Meijtjka, Fab. Syst. Glossat. 

Battus et Ghaphium, Scopoli. Introductio ad Hist. Nat. 
Nymphalis, Latr. Gen. Crust, et Ins. 

Papilio, Schrank. Faun. boic. 

Lemoniades, Hiibn. 

Legs, first pair imperfect. 

Wings, roundish; upper surface of the anterior wings, red- 
dish-yellow’ with black maculae and dots, or blackish, 
with reddish-yellow maculm and dots; under mrface of 
the posterior *mings with alternate orange-yellow, and 
yellowish-white cross bands with black spots; not sil¬ 
vered. 

Antennae, knob oval, compressed, obtuse. 

* The last volume as yet published }s the sixth, of which, Parts 1. and U. 
appeared in the present year. 
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Larva with seven or nine conical, fleshy protuberances, co¬ 
vered with short hairs, on each of the middle segments 
of the body, and two larger on the side of the throat 
Pupa, anteriorly rather obtuse, hinder part usually with ele¬ 
vated points; not suspended in any constant manner. 

Species. Icon. 

1. M. Maturna, Linn... Ernst, I. PI. XVII. f. 27. a.b. 

2. — Cijnthin, Fab. Ernst, I. PI. XVII. f. 2fi. a—d. 

3. — Artanh, Fab. Ernst, I. PI. XVII, f, 28. a. b. 

4‘. — Cinxia, Linn. Erns*, I. PI. XIX. f. 32. a—f. 

5. — PUlyma, Esp. ... Ernst, I. PI. XVIII, f 29. a—d. 

6. — Trivia, Hiibn, ... Ernst, t. PI. LXI. Suppl. VII. 

f. 29. a—d. bis. 

7. — Pheebe, llubn. ... Ernst, 1. PI. LXI. Suppl. VII. 

f. 28. a. b. bis. 

8. — Dictpnna, Esp.,.. Ernst, I. PI. LXII. Suppl. VIII. 

f.31. a—d. bis. 

9. — Athalia, Esp. Ernst, I. PI. XIX. f. 31. c. d. 

10. — Partheuia, Iliibn.Pap.Tab. 4.f.l9.20.(faMn.) 

11. — Liicina, Linn. Ernst, I. PI. XVI. f. 25. a. b. 

Genus 2: ARGYNNIS, 

Argynnis, Fab. F’apilio, Schrank. 

Argyreus, Scop. Dryades, Hiibn. 

Nymph ALis, Latr. 

Legs, four perfect, gressorial. 

Wings subdentate, upper surface generally reddish-brown with 
black spots; under swface with silvery bands or spots. 
Antenncc capitate, knob compressed. 

Larva with six longitudinal row's of ramose spines, and two 
others, generally larger than the rest on the first seg¬ 
ment ; a broad, longitudinal, dorsal band, divided by a 
medial line. 

Pupa, suspended variously; cavity of the neck, and the neck, 
with brilliant points. 

Species. Icon. 

1. A. Aphirape, Hiibn. Hiibn. Pap. Tab. S. f. 23. 24. 

(mas.) 25. (foem). 

2. — Selene, Fab. Ernst, I. PI. XVI. f. 23. a. b. 

3. — Euphrospne, Linn. Ernst, I. PI. XVI. f. 22. a. b. 

4. — Dia, Linn. Ernst, I. PI. XV. f. 21. a. b. 

5. A. Pales, 
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Species. Icon. 

.5. A. J^ales, irdbn . Ernst, I. PI. LX. Suppl. VI. f. 21. 

a. b. c. d. bis, a. b. c. d. tert. 

6. — Hecate, Fab. Ernst, I. PI. LIX. Suppl.V. f. 20. 

a—d. tert. 

7. — Ino, Hiibn . Ernst, I. PI. XV. f. 20. c. 

8. — Daphne, Fab. Ernst, I. PI. XV. f. 20. a. b. 

9. — Frigga, Hiibn. Hiibn. Pap.Tab. 9.f.49. SO.(focm.) 

10. — Thore, Hiibn_ Hiibn. Pap. Tab. 3. f. 571— 

573. 

11. — Amathmia, Fab. JErnst, I. PI. LXXX. Suppl. II. 

PI. 1. f. 21. a. b. quart. 

12. — C/ian’c/rfl,Sclineid. Herbst, Pap. Tab. 272. 1’. 5.6. 

13. — J'reija, Schneid... Herbst, Pap. Tab. 272. f. 7—10. 

14. — Latonia, Linn. ... Hiibn. Pap. Tab. 11. f. 59. 60. 


(focm.) PI. CXX. f. 613. var. 

15. — Niobe, Linn. Ernst, I. PI. XV. f. 19. a. b. c. 

16. — Adijtpe, Fab. Ernst, I. PI. XIII. f. 16. c—i. 

17. — Aglaia, Linn. Hiibn. Pap.Tab.l3.f.65.66.(fc)em.) 


18. — Jjaodice, Fab. Hiibn. Pap.Tab.l3.f.67.68.{focni.) 

19. — Paphia, Linn. ... Ernst, I. PI. XII. f. 15. a—f. 

20. — Pandora, Fab. ... Ernst, I. PI. XII. f. 15. g. h. 

Genus 3. EUPLOEA, Fab. 

Battus, Scop. 

Danais, Latr. 

Limnades, Hiibn. 

I^rgs, four perfect. 

IVings, anterior with the external margin rather curved; co¬ 
lour reddish-yellow, margin black with white spots; a 
curved band of white spots towards the apex. 

Antenmc oval, knob gradually incrassate. Head and breast 
black, with white spots. 

Larva, with sixteen feet; feet sub-spinous, spines simple. 

Pupa nearly cylindrical; suspended freely. 

Species. Icon. * , 

1. E. Chrysippus, Linn.... Hubn. Pap. Tab. 133. f. 678. 

679. (mas.) 

-}■ I’he only European species of the genus. 


2 0 
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Genus 4/. VANESSA, Fab, 


Cynthia, Fab. Papilio, Schrank. 

NymphAL is, Latr. Hamadryades, Hiibn. 

Battus et Graphium, Scop. 

Legs, four perfect, gressorial. 

Wings, exterior margin angular; upper surface spotted; un¬ 
der side with transverse bands; bands usually blackish- 
brown or variegated. 

Antenmc capitate. 

La}'va sub-lanate, with several longitudinal rows of stiff, bristly 
hairs, or spines. (The first'^segment naked, second and 
third with four, and the rest with six spines.) Head 
blackish, bifid; in some species armed with ramose sub- 
obtuse spines. 

Pupa suspended vertically; often externally with a brilliant 
gold or silver hue: head and dorsal segments rnucro- 
nate; dorsal ridge acuminate. 


Species. Icon. 

A. Wings slightly dentate. 

1. V. Cardui, Lnin. Ernst, I. PI. VII. f. 7. a—g. 

2. — AtalantcL, Linn.... Ernst, I. PI. VI. f. 6, a—i. 

B. Wings furcate. 

3. V. lo, Linn.. Ernst, I. PI. II. f. 2. a—f. 

4. — Antiopa, Linn. Ernst, I. PI. 1. f. 1. a—h. 

5. — V. album. Fab. ... Ernst, I. PI. LVI. Suppl. II. f. 5. 

‘ a—d. bis. 

6. — Polychloros, Linn. Ernst, I. PI. III. f. 3. a—i. 

7. — Xanthomelas, lUig. Ernst, I. PI. LV, Suppl. I. f. 3. a. 

b. bis. 

8. — Crticcc, Linn. Ernst, 1. PL IV. f. 4. a—h. 

9. — Triangulum, Fab. Ernst, I. PL V. f. 5. g. h. 

10. — C. album, Linn.... Ernst, I. PL V. f. 5. a—f. 

F. aibim, ”*\Herbst, Schm. Tab. 163. f. 1. 2. 
(var. (7. album )... J ’ 

C. Posterior wings slightly acuminate. 

11. V. Prorsa, Linn. Ernst, I. PL VIH. f. 8. a—e. 

12. — heoana, Linn. Ernst, I. PL Vlll. f. 9. a—f. 


Genus 5. LIMENITIS, Fab, 

Neptis, Fab. Papilio, Schrank. 

Nymphalis, Latr. Naiades, Hiibn. 

Battus et Graphium, Scop. 

Legs, anterior pair very small; second and third perfect, 
gressorial. 

Wings, 
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Wings, dentated, the anterior somewhat repand *; upper sur¬ 
face, black, or blueish-green; under surface reddish- 
brown, or cinnamon colour; body griseous. 

Antenna: clavate. 

Larva variegated; head with two elevated points; body with 
two longitudinal rows of ramose spines. 

Pupa variously suspended; head with two small elevations; 
the dorsal larger, securiform. 

Species. Icon. 

1. L. Aceris, Fab. Ernst, 1. PI. II. Siippl. III. f. 

• 12. a—d. bis. 

2. — Lucilla, Fab. Ernst, I. PI. X. f. 12. a. b. 

3. — Sibi/lla, Linn. Ernst, I. PI. XI. f. 13. a—^f. 

4. — Camilla, Fab. Ernst, I. PI. XI. f. 14. a. b. 

5. — Populi, Linn. Ernst, I. PI. IX. f. 10. a—d. 

Genus 6. CHAIIAXES, Ochs. 

Paphia, Fab. Nymphalis, Latr. 

Legs, first pair imperfect. 

Wings, anterior elongated, angular; posterior dentate, the 
external margin bicaudate near the apex. 

Antenna: clavate. 

Larva smooth; head with four horns; body bicuspidate at 
the anal extremity. 

Pupa, nearly oval. • 

Species. Icon. 

1. C. Jasius, Linn. Drury, lUustr. of NaU Hist. I. 

A 1. f. 1. 

f Only one European species. 

Genus 7. APATURA, Fab. 

Nymphalis, Latr. Maniola, Schrank. 

AiiGus, Scop. PoTAMiDEs, Hubn. 

Legs, first pair imperfect. 

Wings, somewhat repand, and dentate; colour changeable 
according to the direction of the light, between brown and 
purple; posterior wings ocellated at the mterior angle. 
Antenna clavate, knob sul>cylindrical, and rather slender. 
Larva similar to that of Charaxes; but widi faint yellow 
transverse bands: head smooth anteriorly, with two long, 
straight, obtuse, or bipartite horns. 

• Ausgeschweifi, repandus, repantk cut into very slight sinuations, so 
as to run in a serpentine direction .—Kirby and Spence, iv. 297. 

2 O 2 1 Pupa 
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Pupa green, compressed: head bicuspidate; suspended ver¬ 
tically by the posterior extremity. 


Species. Icon. 

1. A. Iris, Linn. Ernst, I. PI. XXXI. f. 62. a. b. 


2. — Ilia, Fab.. Ernst, 1. PI. XXXI. 1. 62. c. d. 

(Ibepi.) PI. XXXIl. f. 64<. c. 
f. (ma.s.) 

Genus 8. IIIPPARCIIIA, Fab. 

Nymphai.is, Latr. ^Maniol.a, Schrank. 

Argus, Scop. Oueades, Hiibn. 

Legs, first pair less than half the size of the second and thin!. 
Wings, generally brownish, w'ith the margin ocellatcd. 
Antenna clavate; knob flattened; (often slightly curved.) 
Larva, anal extremity bicuspidate; head globular, anteriorly 
depressed; generally hairy, witli dark-coloured longi¬ 
tudinal striae; hairs whitish. 

Pupa short, anteriorly bicuspidate, points erect, small; sus¬ 
pended by the anal extremity. 

Metamorphosis, usually in the air, but some species change 
under ground. 

Species. Icon. 

A. 1. H. Proserpina, Fab. Ernst, I. PL XX. f. .83. a. b. 

2. — Hermione, Linn. Ernst, 1. PI. XX. f. 34. a. b. c. 

3. — Alcyone, Linn. Ernst, I. PI. LXII. Suppl. VIII. 

f. 35. a. b. c. 

4. — Anthe,W^n. Hiibn. Pap. Tab. 115. f. 589.590. 

(feem.) 

5. — Briseis, Linn.. Ernst, I. PI. XXL f. 36. a—d. 

6. — Semcle, Linn.. Ernst, I. PI. XXII. K 38. a. b. c. 

7. — Hippolytus, Fab. Ernst, I. PL VIII. Suppl. III. 

f. 36. a. 1). bis. 

8. — Arcthusa, Fab. Ernst, I. PL XXII. f. 39. a. b. c. 

9. — Fidia, Linn... Ernst, I. PL XXL f. 37. c. d. 

10. — Allionia, Fab. Ernst, I. PL XXL f. 37. a. b. 

11. — StatilinuSfFvh. Ernst,!. Pl.LXIII. Suppl.IX. 

f. 37. a. b. c. bis. 

12. Phadra,lAitti. Ernst, I. PL XXIII. f. 40. a—e. 

13. — Bryce, Fab. ... Hubn. Pap. Tab. 33. f. 149.150. 

(focm.) 

14. — Cordtda, Fab. Hiibn. Pap. Tab. 29. f. 132.133. 

(focm.) 

15. — Acfica, Hiibn. Ernst, I. PL LX III. Suj)pL IX. 

f. 37. g. Ii. 
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Species. Icon. 

16. Podarce^ Ochs.* — — — — 

17. — AellOf Hiibn. . Ilubn. Pap. Tab. 102. f. 519.520. 

(rnas). Tub. 31. i\ 141. 142. 
(fojm.) 

18. — iVor»ff,Tlmnb. Hiibn. Pap. Tab. 34.1'. 152.153. 

(mas.) Tab.30. f. 142. (f(jcm.) 

19. — Tarpeia, Fab. Crani.Pap.Exot.Pl.CCCLXXV. 

E. F. 

20. — Bore, Fab. Hiibi). Pap. Tab.29. f. 134.(mas.) 

^ 135. 136. (foem.) 

11.21. — Tithonm,hmi). Ernst, I. PI. XXVII. f. 53. a—c. 

22. — Ida, Fab. Ernst, I. Pl.V. Siippl. lll.f.53.h. 

23. — Pasiphde, Fab. Ernst, I. PI. LXVJ. Suppl. XU. 

f. 53. a. b. bis. 

24. — Clymcnc, Fab. Ernst, I. Pl.V. Suppl. III. f. 50. 

a. b. tert. 

25. — Roxelana, Fab. Cram. Pap. Exot. PI. CLXI. 

fig. C. D. E. F. 

26. — Janira, Linn.. Ernst,I. PI.XXVIII.f. 54.a—h. 

27. — Eudora, Fab.. Ernst, I. PI. XXVIII. f. 55. a. b. 

C. 28. — f^)emnihtis, j j pj ^XVII. f. 52. a—f. 

29. — Dcjanira, Linn. Ernst, I. PI. XXV. f. 48. a. b. 

30. — Hicra, Hiibn. H'libn. Pap. Tab.39. f.l76.(lajm). 

31. — Mcera, Linn. . EriAt, 1. PI. XXVI. t 51. a. b. 

32. — Adrasia, Ilolf-1 Ernst, 1. PI. LXXXII. Suppl. II. 

manscgg..J Pi. 3. fig. 50. a. b. c. bis. 

33. — Megfura, Linn. Ernst, 1. PI. XXVI. f. 50. a.b. c. 

(1. (e. f. var.) 

34. — Egcria, Linn. Ernst, I. PI. XXV. f. 49. a—d. 

35. — Meone, Hiibn. Cram. Pap. Exot. PI. CCCXIV. 

f. E. F. • 

D. 36. — Galatea, Linn. Ernst, I. PI. XXX. f. 60. a—d. 

37. — Lachcsis, Hiibn. Hiibn. Pap. Tab. 41. f. 186. 187. 

(mas.) Tab. 42. f. 188. 189. 
(fccm.) 

38. — Clotho, Yah..,, Erns^I. PI. V. Suppl. III. f. 61. 

a. b. bis. 

39. — Ines, Hoflm... — — — — 

40. — Atge, Sulzer. . Ernst, I. PI. XXX. f. 61. a. b. 

41. — Syllius, Herbst. Ernst, I. PI. XXX. f. e. f. 

' * Sp. n.—II. alls subdentatis fuscis: anticis utrinque ocello, punctisqiic 
subtiiti duobiis albis: posticis supra iiranaeulatis, subtus albo fuscotpic rnur- 
inoratis, fascia creuata concolorc albo margintUa venisqjie albis. 
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Species. Icon. 

E. 42. H. Epiphron^ Fab. Hiibn. Pap. Tab. 44. f. 202. 

43. — Phartc, Hiibn. HUbn. Pap. Tab. 97. f. 491.492. 

(mas.) 493. 494. (feem.) 

44. — Melampm, Esp. Ernst, I. PI. LXXXI. Suppl.II. 

PL 2. f. 41. a. b. bis. 

45. — Cassiope, Fab. Ernsti I. PL XXIV. f. 45. a. b. 

46. — Arete, Fab. ... Hiibn. Pap. Tab. 50. f. 231.232. 

(foem.) 

47 . — Hiibn. Hiibn. Pap. Tab. 106. f. 540.541. 

(mas.) 542. 543. (feem.) 

48. Ppri'ha, Fab. . Ernst, 1. PL XXIII. f. 41. a—d. 

49. d<?7»e, HUbn.. HUbn. Pap. Tab. 104. L 530.531. 

(mas.) 532. 533. (focm.) 

50. — Psodea, Hiibn. HUbn. Pap. Tab. 98. f. 497. 

(mas.) 498. 499. (fern.) 

51. — Afcr, Fab. HUbn. Pap. Tab. 98. f. 500.501. 

(mas.) 

Ceto, HUbn.... HUbn. Pap. Tab. 112. f. 578.579. 

(mas.) 

53. — Medusa, Fab. Ernst, I. PL XXIV. f. 44. a. b. 

F. 54. — Stj/gJie, HUbn. HUbn. Pap. Tab. 48. f. 223.224. 

(mas.) 

55. — Melas, Herbst. HUbn. Pap. Tab. 45. f. 105.106. 

(mas.) 

56. — Alecto, HUbn. HUbn. Pap. Tab. 104. f. 528. 

529. (mas.) Tab. 101. f. 515. 
, 516. (foem.) 

57. — Medea, Ydb, . Ernst, I. PL XXIV. f. 43. a. b. e. 

f. g. 

58. — Ligea, Linn. . Ernst, 1. PL XXIII. f. 42. a. b. 

59. — Euryede, Esp. Esp. Schm. I. Th. Tab. 118. 

Cont73.f.2.(mas.)f. 3.(foem.) 

60. — Em5/a, Fab... HUbn. Pap. Tab. 109. f. 561. 

562.(mas.)Tab.49.f.228.229. 

(foem.) 

61. — Prmvde, Fab. . Ernst, I. PL LXIV, Suppl. X. 

f. 42. a—e. bis. 

62. — Goantc, Esp. . HUbn. Pap. Tab. 50. f. 233,234. 

(foem.) 

63. — Gorge, HUbn. HUbn. Pap. Tab. 99. f. 502.503. 

(mas.) 504. 505. (foem.) 

64. — Manto, Fab.... Ernst, I. PL LXV. Suppl. XL 

f. 42. a. b. tert. 

65. — Tyndams, Fab. Ernst, I. PL LXV. Suppl. XI. 

f. 42. a. b. quart. 
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Species. Icon. 

G. 66. II. Damsi Linn. . Ernst, I. PI. XXIX. f. 58. a. b. 

67. — PamphiltisfJwiW. Ernst, I. PI. XXIX. f. 56. a. b. 

68. — I.yllus, Esp.... Iliibn. Pap. Tab. 109. f.557.558. 

(fem.) 

69. — Iphis, Fab. ... Hiibn. Pap. *lab. 53. f. 249. 

(mas.) 250. 251. (foem.) 

70. — HcrOf Linn. .*.. Ernst, I. PI. XXIX. f. 59. a. b. 

71. — Fab.. Hiibn. Pap. Tab. 52. f. 245.246. 

(mas.) 

72. — Arcania, Linn, ^rnst, I. PI. XXIX. f. 57. a—d. 

73. — DoruSj Esp.... Ernst, I. PI. LXVIll. Suppl. 

XIV. f. 57. a. b. bis. 

74. — Satyrion, Esp. Hiibn. Pap. T[ ab. 53. f. 254. 255. 

(mas.) 

75. — Hiibn. Hiibn. Pap. Tab. 105. f. 534.537. 

(foem.) 

76. — Lcafider, Fab. Hiibn. Pap. Tab. 103. f. 526. 527- 

(foem.) 

77. — PhrpnCf Fab. . Ernst, I. PI. VIII. Suppl. III. 

f. 58. a. b. bis. 

[To i)c continued] 


L. On the Crystalline Forms and Composition of the Sulphates 
of Nickel. By II. Phjllips, F.ILS. ^c. 

T^HE Annalcs de Chimic et de. Physique for May last, con- 
^ tains a memoir by Mons. E. Mitscheiiich, “ On the cry¬ 
stalline forms and composition of some sulphates”: his sUite- 
nients, with respect to sulphate of nickel, appear to require 
some notice. 

In the present paper the author has given only one of the forms 
of sulphate of nickel, stating that in a memoir which will shortly 
appear he shall describe another. The primary form of the 
crystal now under examination, Mons. M. considers as an acute 
octahedron with a square base; but it may be regarded, as 
shown by Mr. Brooke in the Annals of Philosophy, vol. 6. N.S., 
p. 437, as a square prism, parallel to the plane^of which it may 
be cleaved. The composition of sulphate of nickel M. Mitscher- 


lich states to be: 

Sulphuric acid. 28‘51 

Oxide of nickel. 26*71 

Water. 44*78 


. 100 * 0 () 

M. Mitscherlich then makes the following statement: “In an- 

» other 
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other memoir which will soon appear, I shall describe another 
crystalline form of sulphate of nickel and of sulphate of zinc, 
which is entirely diflerentfrom that which Ihave now described; 
the production of these different forms depends upon the tem¬ 
perature at which the crystals are formed. The seleniateof zinc, 
which at a temperature of 50® Fahr. gives prismatic crystals, 
changes its form when the prismatic crystals are exposed on 
paper to the heat of the sun. This phenomenon may be also 
extremely well observed in sulphate of nickel, A temperature 
of 59® of Fahr., still produces prismatic crystals. If these 
crystals, of a certain size, be eifposed to tlie sun in a close 
vessel, it frequently happens that they retain tlieir external 
form, so that the angles at which the planes meet may be mea¬ 
sured ; but if they be broken, they are found to consist of 
crystals frequently several lines in length, which arc octahe¬ 
drons with a square base, the angles of which 1 have been 
able to measure. This change requires two or three days. 

“I have determined by a very complete analysis the quantity 
of water contained in this com})ound. The octahedrons with 
a square base, into which the prismatic crystals were con¬ 
verted, by several days’ exposure to the sun in an uncovered 
[covered?] vessel, gave nje 80‘14- per cent, of sulphuric acid; 
some other octahedrons with a square base derived from tlie 
crystallization of a hoc solution yielded 29’88. If we take the 
mean of these two results, we must admit that the octahedron 
of sulphate of nickel with a square base contains: 


Sulphuric acid. 30*02 

Oxide of nickel. 28*13 

Water. 41*85 


100*00 

“ It follows from this phenomenon,” concludes M. Mitschcr- 
lich, “as well as from several others which I have before an¬ 
nounced, that the isolated particles of matter in solid bodies 
are moveable with respect to each other, and that they may 
assume different relative positions to those which they origi¬ 
nally had, without its being necessary to render the bodies 
fluid. 

Now without«asserting it to be the case, I do most certainly 
think that Mons. M. has attributed the difference in the form of 
these crystals to a wrong cause; and at any rate I am quite 
sure that the crystals of sulphhte of nickel of both kinds may 
be procured at pleasure, and totally independently of the tem¬ 
perature at which the crystallization occurs. 

I have already stated that M. Mitscherliclj considers as an 
octaheilron that which Mr. Brooke regards as a square prism; 

cither 
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either of which forms, fiom the relation which they bear to 
each other, may be assumed as the fundamental crystal: 
while he has not given at all the precise form of the prismatic 
variety, and which Mr. Brooke in a paper already quoted, has 
described as a rhombic prism so nearly approaching that of 
sulphate of zinc, that he is inclined to doubt whether there is 
any real difference between them. 

In this memoir the diflFerence between the crystalline forms 
is clearly traced by Mr. Brooke; and I have endeavoured to 
prove that the difference is dependent not upon the propor¬ 
tion of water, as Mons. M. uppears to suppose, but owing to 
one of the crystals containing more sulphuric acid than the 
other, although not in atomic proportion. 

The analyses which I have givenintheAnnalsof Philosophy, 
N.S. vol. vi. p. 4-39, show that the quantity of acid in 100 of 
the square, is to that in the rhombic prisms as 30 to 28*16,— 
a difference of nearly 2 per cent.; and tlie quantities of water 
are respectively 45*54 and 43*8, a difference of almost If per 
cent, instead of nearly 3, as stated by M. Mitscherlich. 

That excess of acid without any variation of temperature is 
capable of producing variation of form, is proved by the fol¬ 
lowing experiment: I dissolved 200 grs. of rhombic prisms in 
water, and added to the solution abou^ half its weight of sul¬ 
phuric acid, and put the solution to crystallize in a room, the 
temperature of which varied from about 60® to 64®. The cry¬ 
stals first obtained were similar to those dissolved, viz. rhom¬ 
bic prisms; afterwards I procured a mixture of rhombic and 
square prisms; and lastly, square prisms only, and this with¬ 
out any greater variation in the temperature tlian that which 
I have already noticed. 

From this experiment it is evident, that owing to the for¬ 
mation of rhombic crystals in the first instance without excess 
of acid, the relative proportion of sulphuric acid to the oxide 
of nickel was subsequently so much increased, that square 
prisms were formed, which from the analysis already stated 
contain a larger proportion of acid. 

In corroboration of the inference that the difference of form 
is dependent upon that of the quantity of aci(], I shall merely 
add that a solution of 200 grs. of rhombic prisms,* to which 
no sulphuric acid was added, and crystallized in the same 
room already mentioned, yielded merely rhombic without any 
admixture of the square prisms. 

To the foregoing statements 1 may add, that rhombic cry¬ 
stals of sulphate ot nickel, when exposed to the air, effloresce, 
which is not the case wiUi the octahedral variety; and it ap¬ 
pears to me probable, that when rhombic prisms which have 
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been deposited from a solution containing excess of acid, are 
exposed to the sun, the supposed formation of octahedral cry¬ 
stals is merely a removal of the enveloping rhombic crystals 
by efflorescence, and the consequent development of the in¬ 
closed octahedral crystals; for rhombic crystals formed in the 
requisite mode frequently contain minute octahedrons, which 
may be observed by merely breaking the crystal, which will 
explain their occurrence, even without any external change in 
the enveloping rhombic prism. 


LI. Chemical Examination of some of the Substances connected 
•with an E^ptian Mummy, By E. S. George, F.L,S. Se¬ 
cretary to the Leeds Philosophical and Literary Society*, 

I. — A PORTION of the pounded wood found about the 
throat and breast, was digested in boiling alcohol; a 
deep brown solution was thus obtained, which, after being 
filtered, remained permanently transparent. The odour of 
myrrh was very sensible, and the alcoholic extract afforded 
with water the characteristic precipitate of solutions of myrrh. 
By a careful examination of the wood, it was separated into two 
parts ; the one, and that the most abundant, was myrrh, and 
the other cassia. The odoriferous wood from the abdominal 
cavity, subjected to the same treatment, gave similar results. 

II. —The folds of cloth with which the mummy was ban¬ 
daged, presented, near the 1[>ody, a much deeper colour than 
the external wrappings. A portion having a deep chesnut 
colour was digested in boiling water ten minutes; a very deep 
brown-coloured solution was thus obtained. The addition of 
a few drops of gelatine to this solution, gave an immediate 
precipitate, indicative of the presence of tannin: this result 
was rendered more striking by concentrating the solutioh, 
when large flakes of the tannate of gelatine were precipitated. 
A few drops of a solution of muriate of barytes were added to 
this aqueous extract: an immediate precipitate fell down; it 
was found to consist principally, of carbonate of barytes, and 
by the requisite tests, the presence of the carbonate, muriate, 
and sulphate of soda was discovered, the former s^t in the 
largest proportion. 

III. —Analysis of the fleshy parts of the body. 

1.—A piece of thick abdominal muscle, weighing 97 grains, 

• From Mr. Osbum’s “ Account of an Egjmtian Mummy presented to 
the Museum of the Leeds Philosophical and Literary Society, by the late 
John Blayds, Esq.”—A further notice of this work will appear in our next 
Number. 


was 






• Substances connected iioith an Egyptian Mummij. 291 

was macerated one hour in water, at about 170"’; the solution 
had a light yellow colour and a saline taste. 

2. —The portion remaining was repeatedly digested in boil¬ 
ing alcohol (*835 rectified spirit of wine), until the spirit ceased 
to acquire any colour: the alcoholic solutions deposited a yel¬ 
low-coloured substance upon cooling. The whole of the so¬ 
lutions were mixed together and diluted by about twice their 
amount of water; an immediate yellow-coloured precipitate 
fell down: on the application of heat the precipitate melted, 
and floated upon the surface of the water; it was ascertained 
that this substance became solid at 110° Fahrenheit: it was 
thus removed, and after beiii^ dried between the folds of fil¬ 
tering paper, weighed 23 grains. 

3. —The remaining liquid, when cool, was opaque, but upon 
being heated to 212° became transparent. On evaporation 
to dryness, it weighed 12 grains, and proved to be almost en¬ 
tirely gelatine. 

4. —^fhe aqueous solution, (No. 1.) was evaporated to diyr- 
ness; the residue, which was of a dark-brown colour, brittle, 
and covered with bright saline crystals, weighed 9 grains. 
The addition of a few drops of water converted the whole of 
it into a mucilage; the saline part consisted almost entirely of 
carbonate of soda, with some muriate and sulphate, and ap¬ 
peared identical with the salt found in the bandages. The 
mucilaginous portion was. gelatine. 

5. —^The part undissolved by the action of both water and 
alcohol, weighed,when dry, S1 grains; it did not inflame readily, 
and ^ve out when burning the peculiar smell of burnt horn. . 

6. —The substance (2) had a deep yellow colour, and a greasy 
feel very much like that of cerate; it possessed, little either of 
taste or smell when cold: when fused, it gave out the odour 
of the spices found about the body; it inflamed, and emitted a 
large quantity of light during its combustion. It was entirely dis¬ 
solved in liquid ammonia, and the solution remained perfectly 
transparent on the addition of water; this alkaline solution ex¬ 
posed in an evaporating-dish to the air, deposited a soapy 
substance as the ammonia evaporated. Potash formed with 
this substance a soap soluble in water. Boiling nitric acid 
scarcely acted upon it. Subjected to destructive distillation, 
it presented the following appearances. Upon the application 
of heat it melted, and bubbles of air were rapidly disengaged; 
—after a short time, the liquid became quiescent, tlie retort 
was filled With dense white fumes, and a few drops of water 
were condensed. No trace of the formation of ammonia' was 
perceptible, nor did the water taste acid; at a more elevated 
temperature a dark-coloured oily fluid trickled down the beak 
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of the retort, and was condensed into a fatty substance, which 
increased and became more solid as the distillation advanced; 
at the same time a pungent and disagreeable vapour passed 
over, having very much the odour of candle-snuff. At the close 
of the experiment, a bright charcoal remained in the retort. 

7.—A portion of muscle was digested in boiling spirit of 
turpentine; the solution, which was deep coloured, being eva- 

E orated to dryness, left a substance similar to that separated 
y alcohol. 

8.—In order to determine whether the substance separated 
by alcohol and essential oil of turpentine was formed by their 
action upon the animal matter, a portion of muscle was di¬ 
gested one hour in boiling water; the surface of the water was 
covered by an oily substance, which, on cooling, became solid, 
and resembled in all its properties that separated 1. 2. and 7. 
The aqueous solution contained a considerable quantity of ge¬ 
latine. 

9.—A piece of thick muscle covered with skin was digested 
four days in cold alcohol (sp. gr. 885), the solution acquired a 
dark-brown colour; by spontaneous evaporation, a white sub¬ 
stance in plates was deposited. The solution, when reduced 
to one-fourth of its original bulk, was filtered, and the solid 
part dried upon the filter: it had precisely the same properties 
as the substance obtained by the action of boiling alcohol, ex¬ 
cept being of a much lighter colour. Upon evaporating the 
solution which passed through the filter to dryness, a very small 
quantity of a body heavier man water, insoluble in that liquid, 
and which possessed all the characters of resin, remained. 

IV.—A small fragment of the visceral substance, supposed 
to be the liver, was examined. It was covered with a thin 
coating of saline efflorescence, mixed with earth. The salts 
proved to be the same as those before examined,—the carbo¬ 
nate, muriate, and sulphate of soda; tests were carefully ap¬ 
plied to detect, if present, the nitrate of potash, but without 
discovering any trace of that salt. The earthy substance ef¬ 
fervesced with acids. 

The liver was next repeatedly digested in alcohol and water. 
Gelatine was the only substance separated by these solvents— 
the aqueous solution contained a large quantity. I found in 
the course of this set of experiments, that although gelatine is 
insoluble in pure alcohol, yet the rectified spirit of wine (sp. 
gr. 835) dissolves it. 

V.—The drops of a resinous substance from the cavity of 
the head, were found to be pure resin, having a very fine 
odour, which was not acertained to resemble that of any known 
resin. ^ 


In 
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In many of the substances discovered by this analysis, the 
characters are so unequivocal as to render their identification 
easy and 'certain;—such are the salts, the tannin, and colour¬ 
ing matter of the bandages; the gelatine obtained from both 
the muscular part and the viscera; the resins, and the pounded 
spices from the body. There is, however, some difficulty in 
arriving at a conclusion with the remaining, and indeed most 
important substance; for although its appearance, and many 
of its chemical properties closely resemble those of wax, some 
others approach very nearly to the properties of animal sub¬ 
stances, as adipocire. 

Like wax, this substance is soluble in alcohol, but differs in 
degree; cold alcohol, which scarcely acts upon wax, dissolving 
it readily. With wax, the alkalies form soaps almost insoluble 
in water: widi this substance, the alkaline soaps are very solu¬ 
ble.—Nitric acid scarcely acts upon wax; boiling nitric acid 
exerts a very slight action upon this substance, for the loss of 
colour depends upon the removal of a small quantity of resin, 
which it was shown (9.) tliat the alcoholic solution from the 
muscular part contains*. 

The results of the destructive distillation of both very closely 
agree. Comparative experiments with equal weights of wax 
were made; the only difierence noticed was, that in the distil¬ 
lation of the wax the product was more acid and empyreu- 
matic, and that the quantity of permanent gases liberated was 
larger. With adipocire this substance agrees in its solubility 
in cold alcohol, in forming alki^ine soaps soluble in water, in 
its point of fusibility, which is lower than that of wax, and in 
the action of acids. 

Whether this substance be an adipocirous body formed by 
the process of embalming, or wax introduced during that pro¬ 
cess into every part of the deepest muscle, I shall not deter¬ 
mine. In the appearance of the mummy there is much to fa¬ 
vour the iormer opinion; the bones of the most exposed parts, 
as the head, are not in the slightest degree penetrated by this 
waxy substance, in a fused solution of which, we must suppose 
the body to have been many days immersed; nor is the wax 
found in greater abundance upon and near the surface, than 
in the most deeply seated parts; the cuticle covers every part 
of the body, which scarcely would have been the x:ase if ex¬ 
posed so long l!b an elevated temperature. 

I am aware that Dr, Granville has, from a very elaborate 
and interesting examination of a mummy, concluded that wax 

# The oil of cedar is one of the ingredients in the process of embalming. 
The resinous appearance may, probably, have arisen from the use of this 
condiment.—iSWe by Mr. Osburn,* 
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was employed in the process. This mummy, in some respects, 
diiTers from his, in the perfect state of the viscera, and in the 
total absence of bitumen, or of any but the most expensive 
woods and resins. 


LII. Proceedings of Learned Societies. 

GEOLOGICAL SOCIETY. 

June 20.— TOHN, Earl of Shrewsbury, of Great Stanhope Street, 
V May Fair, and of Alton Abbey, Staflbrdshirc ; Robert 
Allan, Esq. of Charlotte Square, Edinburgh j W. S. Hen wood. Esq. of 
Perran Wharf, IVuro, Cornwall} and the Rev. John Ward, Vicar of 
Great Bedwin, Wilts,— were elected Fellows of this Society. 

A paper was read " On the Geology of Bundelcund, Boghelcund, 
and the districts of Saugor and Jabalpoor in central India.” By 
Captain James Franklin, of the Bengal Army, F.R.S. F.A.S. 

The tract of country described by the author is a portion of the 
lowest northern steps of the Vindaya mountains, situated between the 
latitudes 22° 40", and 25° 20" N., and the longitudes 78° 30", 
and 83° E. j having on its north-eastern extremity the towns of Mir- 
zapoor and Allahabad, and near its southern limit, those of Tendu- 
kaira, Singpoor and Mundla. 

In this extent of country the principal situations examined by Cap¬ 
tain Franklin were, the pass or Tara in the first range of hills ; the 
pass of Kattra in the secoifd range; the cataracts of Billohi, Bauti, 
Kenti, Cbachye, and of the Tonse river; the neighbourhood of the 
villages of Simmereah, Hathee, Bitsingpur, Sohawel, Nagound, and 
Lohargaon ; the bed of the Canb river near Tigra; the neighbour¬ 
hood of Hatta, Narsing-hagarh, Patteriya, Saugor, Tendukaira j the 
valley of the Nermada river; Garha-kota, Great Deori; the Bandair 
and Kymur hills; Jabalpoor, and the waterfall of Bcragurh. 

The succession of formations observed by the author consisted, 
in a descending order:—1. Of diluvial deposits.—2. Of overlying 
rocks of the trap formation.—3. Of a compact limestone.—4. ()f 
red-sandstone.—And, la.stly, 5. Of primitive rocks, including granite, 
gneiss, &c. The paper is illustrated by a geological map and sec¬ 
tion of tlie country; and the author particularly wishes to direct the 
attention of geologists to the limestone of the second range of hills, 
which he is of opinion corresponds with the lias-limestone of En¬ 
gland, a formation which htus npt hitherto been shown to exist in 
India. <■ 

Having dbmmenced his route at Mirzapoor on the Ganges,—in a 
district covered with alluvium reposing in some places on beds of 

Canker,” in others on sandstone, the author ascended the first 
range of hills at the pass of Tara. These hills are composed of fine¬ 
grained sandstone horizontally stratified, and more or less coloured 
by red oxide of iron ; the rock appears to be saliferous, and is in 
many places quarried for architectutal purposes; and it seems to cor¬ 
respond 
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respond with the central portion of the new-red-sandstone of En¬ 
gland. 

At the pass of Kattni, near the summit of the second range of hills, 
a friable variegated sandstone appears, in which thin laminee of sand¬ 
stone alternate with red clay, resembling the red marie of England, 
both reposing on slaty marie coloured by chlorite, which rests, appa¬ 
rently, on massive horizontal strata, resembling clay-slate or grau- 
w'acke. 

At the bottom of the cataract of Billohi, 398 feet in height, argilla¬ 
ceous sandstone was found, tinged deeply by red oxide of iron, and 
containing disseminated mica,—on which reposed a siliceous sand¬ 
stone of a more compact textur^. 

Greenish white arenaceous sandstone not quite so compact was 
found at the cataract of Bauti, 420 feet below the summit, varying 
in colour :is it ascended; and twenty-four miles further westward, at 
the cataract of Kenti, and at a depth of 272 feet, as well as at the ca¬ 
taracts of Chachye and of the Tonse river, sandstone of the same 
general character was observed rising to the surface. 

The sandstone of Simmereah is sometimes ferruginous, at others 
slaty, and interspersed with mica; in the neighbourhood of Hathee it 
is succeeded by what the author considers as the equivalent of the 
lias-limestone. 

At Birsingpur, in the bed of a small river, is a stratum of red marie 
or sandstone, containing laminae of calc-spar; at Sohawel the red 
marie underlies the limestone above mentioped ; and at Nagound in 
the bed of the Omeron river, the lower and central beds of limestone 
are exposed to view, containing fragments of fossil wood, stems of 
ferns,—and, as the author states, the«gryphite which is characteristic 
of this formation in Europe. 

This limestone appears also at Hatta and Narsinghagarh reposing 
on red marie, and in the latter situation is tinged green by chlorite. 
At Patteriya, where the limestone comes into contact with trap, the 
strata assume in some places the form of chert. 

The aspect of this limestone is dull and earthy; its stratification ho¬ 
rizontal or nearly so, and always conformable to the red marie on 
which it reposes. 

Between the pass of Patteriya and Saugor, the author met with no 
other rock than trap, generally in the form of bouldere imbedded in 
friable wacken, and composed of concentric layers: beneath the bould¬ 
ers is a bed of indurated wacken and basalt j and under the latter a 
stratum of impure limestone, in some parts containing a large pro¬ 
portion of alumine j below the limestone is a stratum of am|rgdaloid, 
containing calc-spar and a few zeolites, which at Saugor reposes 
on sandstone. 

The trap of Saugor continues without interruption to Tendukaira: 
it contains abundance of chalcedony, semiopal, mealy zeolite, ca- 
chalong, agates, jaspars and heliotrope. 

At about the distance of three miles from the foot of the hills near 
Tendukaira, in the valley of the Nermada river, the older rocks are 
exposed to view, in strata which are highly inclined,—in some in- 
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stances nearly vertical^and in all cases unconformable to those already 
noticed. 

On his route from Tendulcaira to Garha-Kota, captain Franklin 
was enabled to ascertain the eastern boundary of the trap formation, 
which is throughout intimately associated with earthy limestone j 
the whole series reposing on red marie and sandstone. 

Trap in horizontal strata was also observed for an extent of three 
miles near Great Deori, previous to the appearance of the sandstone 
of the Bandair hills, which last-mentioned rock the author is of opinion 
corresponds with the new-red-sandstone of England j the same chain 
of hills is composed of sandstone opposite Nagound, Lohargaon,TigTa, 
and Gurreha. TheKymurrange in sOme parts appears to be composed 
of quartz-rock, varying to siliceous grit, in strata nearly vertical j 
but to the S.W. near Hirapur, the rock becomes more compact j 
and still further west, opposite Googni, it is intermixed with clay- 
slate and schistose limestone. 

A broad valley covered with diluvium, intervenes between the Ky- 
mur range of hills and Jabalpoor; and near that town another range is 
situated, composed of granite containing flesh-coloured felspar, smoky 
quartz, black mica and hornblende j—and in which, also almost 
every rock commonly associated with granite is to be found. 

Snow-white dolomite, traversed occasionally by chlorite schist, is 
to be seen near the waterfall of Beragurh, intimately associated with 
quartz j it is here capable of taking a fine polish, and scarcely effer¬ 
vesces with acids 5 but a few miles further west, near Bograi, it is ex¬ 
ceedingly friable, and effervesces freely: it moreover contains crystals 
of Tremolite. 

Captain Franklin observes that a part of the southern barrier of the 
valley of the Nermada river, like the northern barrier opposite Ten- 
dukaira, is composed of trap-rocks, the contour of which, to the 
extent of 80 miles, he has laid down on his map. ITie eastern 
deposit of overlying rocks extends southwards as far as Chuparah, 
and thence eastward towards Mandela, Omercuntuc, and Sohagpoor; 
but whether it is united with the great central mass, he was unable 
to ascertain. 

The paper concludes with some inferences from the observations; 
and after stating the opinion of the late Dr. Voysey, that ''the basis 
of the whole peninsula of India is granite,” (Asiatic Researches, Vol. 
XV. page 123.) the author observes,—1. That although granite is 
very near the surface in many parts of the tract which fell under his 
examination, yet there is here, as in other countries, a series of pri¬ 
mary stratified rteks intervening between the granite and secondary 
formations j which series however, there is reason to conclude, is 
thin and often wanting. 

2. The sandstone fomation has a visible thickness of420 feet at the 
cataract of Bouti, and is considerably thicker no doubt near Chachye 
and the Bandair hills, &c. The limestone formation on the contrary, 
which in other countries sometimes forms mountain tracts, and occu¬ 
pies extensive portions of thew earth’s surface, is in India a mere 
plastering, as it were, over the red marie or sandstone 3 and Captain 
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Franklin doubts whether it ever attains a thickness of 100 feet; 50 
feet being.perhaps a fair average. He never met with it in any other 
situation than on the summit of the second range of hills. 

3. The overlying trap-rocks are not only the most extensive, but, 
considering them in a geological view, the most important formation 
in this part of India. The thickness of this formation is variable : 
it reposes on every rock indiscriminately, from granite upwards j and 
at Saugor it may be seen on sandstone, where its inferior boundary is 
about 1350 feet above the sea. In the centre of India it occupies the 
summits of the highest mountains; and at Bombay it descends to the 
level of the sea. 

There are two kinds of basaltic rock in the district of Jabalpoor, 
clearly of distinct formations j the older variety penetrates the grau- 
wacke stratum, in the bed of Nermada river, near Lamaita; the 
younger is an overlying rock like that at Saugor,—but reposing on 
granite, and containing a greater proportion of augite and olivine. 

Captain Franklin also describes a calcareous conglomerate, found 
in the beds of most of the rivers whose sources or channels are in the 
trap, and of sufficient cohesion for architectural purposes: its strati¬ 
fication is alwa}'8 horizontal, and in point of age he thinks it must be 
classed with the tufas and concretionary formations so prevalent in 
India. 

An appendix to this paper contains the results of barometrical and 
thermometrical observations made between Nov. 1826, and Feb. 
1827, on the route from Mirzapoor to Saugor, and thence to Tcn- 
dukaira and Jabalpoor j with the heights of fifty-four places above 
the sea, and the latitudes and longitudes of the respective stations. 

An extract was read of a letter from Samuel Hobson, Esq. to Dr. 
Roget, F.G.S. Sec. R.S. &c. (dated at New Orleans, 6th April, 1827,) 
and enclosing an account of some gigantic bones,—by Samuel W. 
Logan, M.D. 

The place where these bones had been found is not mentioned 
but at the date of the letter, they were exhibited publicly at New 
Orleans. Dr. Logan describes them as consisting of one of the bones 
of the cranium, fifteen or twenty vertebrae, two entire ribs and a part 
of a third, one thigh-bone, two bones of the leg,, and several large 
masses of a cancellated structure. 

The cranial bone was twenty feet and some inches in its greatest 
length, about four feet in extreme width (for the bone tapers to a 
point), and it weighed twelve hundred pounds. Dr. Logan inclines 
to think that this is the temporal bone. 

The vertebra, consisting of a body, oblique tranvverse, and spinous 
processes, gave sixteen inches as the mean diameter, sftid twelve 
inches as the depth of the bodies; u hile the passage for the spinal 
cord measured nine inches by six. The spinous processes stand 
off backwards and downwards, fourteen inches in the dorsal, and 
somewhat less in the lumbar vertebra;, three of which latter are 
entire. 

The ribs, well formed and in a perfect state of preservation, mea¬ 
sured nine feet along the curve, and about three inches in thickness. 
Nevi Series. Vol. No. 22. Now 1828. 2 Q The 
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The ihigh'bone, measured in length, gave only one foot six inches, 
but is very thick. The bones of the leg are of similar dimensions, 
but perhaps a little more slender. 

It had been conjectured that the animal to which these remains be¬ 
longed, was amphibious, and perhaps of the crocodile family; and 
the conjecture appeared to Dr. Logan to be justified by the great 
length and flatness of the head (judging from the single specimen of 
the cranial bone), and the shortness pf the limbs. It was also sup¬ 
posed that the animal, when alive, must havemea.sured five and twenty 
feet around the body, and about one hundred and thirty feet in 
length. 

An Extract was read of a letter from his Grace the Duke of Buck¬ 
ingham, to Professor Buckland,V.P.G.S. dated at Naples, 3rd April, 
1828, giving an account of certain phaenomena, which attended the 
late eruption of Vesuvius. The author states that the Solfaterra was 
in no degree affected by the eruption. 

A Letter was read from Charles Stokes, Esq.F.G.S. F.R.S. to W. J. 
Broderip, Esq. Sec, G.S. explanatory of three drawings of Echini, re¬ 
presenting,—1. A specimen of Galeorites albo-gaterus (Lam.), from 
the chalk, in which the plates of the mouth, consisting of five pairs, are 
preserved in situ 2. A Cidaris, also from the chalk, in which por¬ 
tions of the plates of the mouth and the teeth are visible : they are 
displaced, but exhibit a system quite analogous to that of the recent 
cidaris;—and, 3. A Cidaris from Stonesfield, in which the anal plates 
are in the best preservation. 

At the close of this Meeting, which terminated the Session, the 
Society adjourned till Friday Evening, the 7th of November j when 
they will meet at their Apartments in Somerset House. 


ASTRONOMICAL SOCIETY. 

The reading of Mr. South’s paper “ On the Occultation of J Pis- 
cium by the Moon, &c.” commenced in April, was resumed and con¬ 
cluded. 

Of all the phaenomena which occupy the attention of the practical 
Astronomer, the Author of this paper considers, that no one admits 
of such accurate observation, as does the occultation of a fixed star 
by the moon: occasionally, however, a circumstance presents itself 
to his notice, which merits peculiar consideration, namely an apparent 
projection of the star, upon the lunar disk; the instances in which 
this anomaly has been observed in this country, are indeed rare; and 
has, he says, led many to consider it the attendant of a lively ima¬ 
gination. If, howbver, we dispassionately review the observations 
of Continental Astronomers, of unsullied reputation, there will, 
Mr. South says, be little reason to doubt the fact of apparent projec¬ 
tion, although perhaps there may be considerable difficulty in ar¬ 
riving at its cause. 

The only instance in which Mr. South has witnessed the phaeno- 
menon, was previous to the occultation of $ Pisdum, on the 6th of 
February 1821. (Latitude of theJObservatory 51° 30' 2",97 North. 
Longitude of the Observatorv 2l*,76 West.) The night was beau- 

' . lifully 
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tifully fine, the moon’s dark limb and unilluminated disk unusually 
distinct: the atmosphere peculiarly serene, and the moon’s limb, as 
well as the star, remarkably steady. The observation was made 
with his five-feet equatorial, furnished with a power of 127 ; the ob¬ 
server was at the telescope 4 or 5 minutes before the immersion 
could happen: every thing went on as usual, till the moon's limb 
came in contact with the star; but the expected occultation did not 
occur. He noted the time when the apparent contact took place, 
which was at 3" 20™ 54',0 by the clock. The star, unshorn of any 
of its splendour, remained visible on the unillnmined lunar disk, till 
311 2 jn‘ 2'’,9 by the clock, when it instantaneously disappeared. Not 
the slightest sensible deviation in the star’s place occurred between 
the moments of apparent contact and subsequent disappearance; 
and it exhibited the same perfectly defined disk whilst on the moon’s 
limb, as it was observed to have, previously to the contact. 

The corrections for the clock’s error being applied, the observa¬ 


tions will stand thus : h m » 

Apparent contact at. 3 20 29,87 

Instantaneous immersion .. 3 20 38,77 
Emersion . 4 14 32,88 


The only corresponding observations of this occultation which have 
come to Mr. South’s knowledge, were made by Mr. Littrow and 
Mr. Daily, and their results are given in the Memoirs of this Society. 
As Mr. Littrow has not narrated any peculiarity, it is probable none 
presented itself to him ; and Mr. Daily has authorized Mr. South to 
state that he saw nothing anomalous ; a circumstance certainly im¬ 
portant, seeing that in DIackman Street the apparent projection of 
the star on the moon’s disk, continued nearly nine seconds of time. 
On the same evening in DIackman Street, a star of the 8 th or 9th 
magnitude suffered occultation by the moon’s dark limb, nearly at the 
same part, at which 8 Piscium entered on the disk ; the star disap¬ 
peared instantaneously at 5*' 2'“ fi%0 by Mr. South’s clock; prior to 
occultation, however, this star was not seen projected upon the limb; 
but the low altitude of the moon rendered the observation less sa¬ 
tisfactory than was the previous occultation of 5 Piscium. 

The recorded observations of other Astronomers are then quoted 
in the words of their respective authors, or in authentic abstracts ; 
and are principally derived from the M^oires de I'Academic Royale 
des Sciences, the Uistoireet MAnoiresde t Academic Royale des Sciences 
de Toulouse, the Histoire CMeste Francaise, the Connoissance des Terns, 
and the Observations Astronomiqueji jaites d I'Observfitoire Royal de 
Paris, tom. I.: this done, they are arranged in a tabular ferfn, pre¬ 
senting at one view, the name of the observer, the place of observa¬ 
tion, the nature of the occultation, the age of the Moon, and her 
motion at the time, whether northerly or southerly; information of a 
nature not easily to be abridged, and far too voluminous, to have in¬ 
sertion in the Monthly notices of the Society’s proceedings. 

On perusing them, however, we find, that more than 20 stars have 
exhibited peculiarities at, or on, the nfoon’s limb, prior to immersion 
behind it, or emersion from it; that the anomalies are not confined 

to 
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to stars of a certain magnitude or colour ; nor are they , dependent 
upon any particular age of the moon. Most of them have furnished 
but solitary instances of peculiarity; viz. Spka Virginis, y LibrtP, 
132 Tauri, x' Cancri, XAquarii, 249 Aquariit 187 Sagittarii, y Tauri, 
p Leonis, p Geminormn, S Cancri, and S Piscium. One, Regulus, af¬ 
fords three, whilst to ALdeharan we are indebted for no less than 
twenty instances of anomaly. 

On reference to the list, the anomaly alluded to, it will be seen, 
stands not upon the testimony of a single individual, but is supported 
frequently by the evidence of a second, and sometimes even of a third 
person j occasionally they are co-observers at the same station j at 
other times they are at dinerent parCs of the same city; whilst in some 
instances, they are separated by a very considerable distance. On 
the other hand, the conflicting testimonie.s, where we should least ex¬ 
pect to find them, are perplexing} a circumstance which together 
with the vague manner in which the observations are frequently re¬ 
corded, and the habit, which in many instances unfortunately pre¬ 
vailed, namely, of observing the immersion and emersion of the same 
star, on the same occasion, with different telescopes, and the almost 
constant omission to register, if the moon’s dark limb, was or was not 
visible, enable us, Mr. South says, to do little more than to state, 
with some appearance of probability, what are not the causes of the 
phaenomena. 

The hypotheses advanced as explanatory of the phaenomena in ques¬ 
tion, are then stated: v|z. A lively imagination on the part of the ob¬ 
serverA .spurious disc given to the moon’s image by the instrument 
of observation :—A lunar atmosphere :—Irradiation :—And lastly, 
difierent refrangibilities to which the rays from the moon and star 
are liable, arising from their differences of colour. 

As unfavourable to the first hypothesis, which would refer the 
phsenomenon to a lively imagination on the part of the observer, 
Mr. South advances the fact, that ‘ more than sixty instances of ano¬ 
maly stand attested by such men as Messier, Troughton, Bouvard, 
Arago and Mathieu } and that it is rather too much to suppose, that 
all of them are liable to the imputation, which such an hypothesis 
would require. ’ 

The second hypothesis, which supposes a spurious disk to be given 
to the moon’s image, might, he observes, be entitled to some consi¬ 
deration, had refracting telescopes whose object-glasses were not 
achromatic, been solely employed for the observations ; but seeing 
that refractors, long and short, achromatic and non-achromatic ; re¬ 
flectors. newtoflian and gregorian, most of which were probably far 
above the rank of good instruments, and some of which certainly 
might be brought forward as the most perfect specimens of optical 
ingenuity,—have all exhibited the anomaly; there is considerable dif¬ 
ficulty in receiving the hypothesis} unless indeed we could grant that 
a constant cause should not produce a constant effect. 

The next hypothesis offers a lunar atmosphere as the occasion of 
the apparent projection of a star on the moon’s disk. Were this the 
case, its efi'ects would be similar upon all stars of similar colour ; and 

.should 
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should we not see evidence of its existence, in some shape or other, 
at every pccultation which occurred ? yet, how infinitely few are the 
instances, in which any thing whatever is observable of alteration in 
the star, on the moon’s approach to it 3 indicated by derangement of 
its position, diminution of its splendour, or change of colour. Still it 
must be remembered, such changes do stand on record 5 but they are 
either so unsubstantiated, or are so referable to other causes than a 
lunar atmosphere, that we are scarcely warranted in lending ourselves 
to the hypothesis, to which they would conduct us. 

The hypothesis next in order, suggests irradiation as the source 
from which the anomaly is derived. It seems, however, Mr. South 
thinks, incapable of answering the purpose for which it is brought 
forward 3 seeing that projec^ons of stars upon the moon’s dark 
limb, have been witnessed by Messier, by Maskelyne, by Arago, by 
Mathicu, and by himself. 

That the last hypothesis,—namely, that which supposes the appa> 
rent projection to arise from the different refrangibilities of the rays 
issuing from the star and moon,—is not tenable, Mr. South advances 
the circumstance, that not only Aldebaran and the red stars, arc 
liable to the anomaly 3 but that stars as remarkable for their white 
light, as is Aldebaran for its red, have exhibited the phaenomenon of 
apparent projection. He also says that, as far as he know.s, no instance 
of apparent projection the planet Mars upon the moon’s disk, is at 
present recorded amongst the list of lunar occultations of that planet; 
yet Mars is much more decidedly red than Aldebaran, or than any 
other star which has been observed on the lunar disk. 

Having, as he thinks, shown that the above hypotheses are inade¬ 
quate to the purpose for which they have been designed, Mr. South 
states that he should not be justified in advancing any hypothesis in 
addition to those which he has combated; but concludes his paper by 
stating that from the Connoissance des Terns, he finds that the moon’s 
path will, during the years 1829 and 1830 furnish several occultations 
of Aldebaran 3 when it is to be hoped that a phienomcnon, which has 
been so little observed in Great Britain, that if it rested solely on the 
authority of British Astronomers would be scarcely entitled to any 
notice, will not longer furnish an object for their reproach. 


ROYAL ACADEMY OF SCIENCES AT PARIS. 

Feb. 4th, 1828.—Dr. Panquy presented an Essay on a natural 
chemical method.—M. Moreau de Jonnes communicated some de¬ 
tails relating to the late earthquakes in the Antilles.—M. Freycinet 
read a letter from MM. Quoy and Gaymard, dated from Tongata- 
bou.—MM. Latreille and Duraeril gave a favourable account of a 
memoir presented by Dr. Bretonneau, On the blistering properties 
of some insects of the Cantharides family.—M. Coquebert de Mont- 
bret reported respecting a memoir of M. Auguste Duvao, intitled: 
A Statistical Essay or^ the department of Indre and Loiret or ancient 
Touraine.—‘M. Gay-Lussac announced that M. Guimet, assistant- 
commissary in the Powder and Saltpetre Works, had succeeded in 
manufacturing ultramarine, by combining the principles which 

chemical 
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chemical analysis had discovered to exist in it. This new product 
is richer in colour and more splendid than the natural one.—M. 
Ozenne continued the reading of his paper on the study of delivery^ 
—The Academy elected a Commission by ballot, for adjudging the 
prize founded by M. de Monthyon, in favour of him who should ren¬ 
der an art or trade less unwholesome. —The Commissioners are: 
MM. Thenard, Gay-Lussac, Darcet, Chevreul, and Dulong. 

Feb. 11.—M. Lermier sent Researches concerning the influence 
which the will of man exercises upon inanimate bodies.—M. Julia 
Fontenelle, a letter On the phsenomena of the incandescence of 
strontian and barytes.—M. Baehr of Koenigsberg, a memoir intitled, 
De Ovi Mammalium et Uominis Generi. —M.Beudant gave a favour¬ 
able account of M. Kozet’s geognostic*'description of the Bas>Boulon- 
nais.—M. Cuvier, on behalf of a Commission, presented an analysis 
of all the specimens which MM. Quoy and Gaymard had sent to 
the Museum of Natural History since the sailing of the Astrolabe : 
these indefatigable observers render themselves increasingly worthy 
of the protection of authority.—M. Geofiroy Saint-Hilaire reported 
respecting the memoir of M. Lisfranc, relating to the Rfarnoplastic; 
the opinions are very favourable—M. Civiale began the reading of 
a new memoir on Lithotrity. 

Feb. 18.—The Minister of the Interior invited the Academy to 
examine the weighing machines made by M. Paret.—M. Tournal, 
Jun. sent a memoir On the geognostic constitution of the basin in 
the environs of Narbonne.—M. Lassaigne sent, by request of the 
Director of the School at Alfort,a molar tooth of an elephant, found 
flfleen feet below the surface, in a mass of sand and flints worked 
near the village of Maison.—M. Levret presented a memoir, intitled 
Des Courbes et des Surfaces semblables.—M. DonnS read a memoir 
On the employment of iodine and bromine, as tests of the vegetable 
alkalies.—’MM. Saint-Hilaire and Martin read a memoir On the 
anatomy of some parts of the female tortoise.—MM. Legendre, 
Poinsot and Cauchy gave a favourable account of an extremely 
curious memoir very long since presented to the Academy by M. 
Poncelet: this memoir was intitled, Theorie genSrale des polaires re- 
ciprogues.--M. Lassis read the first part of a memoir On the yellow 
fever. 

Feb. 25.—The Minister of War invited the Academy to examine 
M. Longchamp’s Theory of Nitrification. M. Longchamp wrote 
to request that the examination might be confined to the inquiry, 
whether it was advisable to construct artificial nitre-works accord¬ 
ing to his theory.—M. Jomard communicated some details respect¬ 
ing Captain Clapperton and Major Laing, whose death had been 
announced.-^M. Saint-Hilaire made a favourable report on MM. 
Audouin’s and Edwards’s memoir On the nervous system of the 
Crustacese.—M.Desfontaines gave a verbal account of M.Chevalier’s 
new Flora of the environs of Paris.—M. Lassis concluded the read¬ 
ing of his memoir On the yellow fever.—M. Comte read anatoroico- 
physiological researches on the causes of the superiority of the 
right hand. 

March 8—M. Leymcrics sent several treatises respecting the 

causes 
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causes of the yellow fever; M. Arago presented from M. Fiedler, 
several vitrified tubes produced by lightning; one of them was 
eighteen feet long.—M. Chevreul requested not to be one of the 
Commission appointed to examine the memoir of M. Longchan)p 
on nitrification.—M. Latreille, on behalf of a Commission, gave a 
very favourable account of M. Edwards’s memoir On the four un- 
described species of Crustaceae.—M.Savart, in the name of a Com¬ 
mission requested by the Minister of the Interior, announced that 
there would be no inconvenience in punching M. Paret’s weighing 
machines.—M. Coquebert-Montbret gave a verbal account of se¬ 
veral statistical researches by M. Cesar Moreau, vice-consul of 
France in London, relating to the finances of Great Britain. 

March 10.—M. Vauquclin presented a memoir by M. Farro On 
the copper extracted from vegetables—M. Raspail presented several 
plates relating to a memoir which he read in the month of Septem¬ 
ber last.—MM. Dumeril and Mageiidie, named by the Academy, 
at the request of M. Malbouche, to take cognizance of the pro¬ 
cesses received from America, and which, according to M. Mal- 
bouche, form a certain method of curing stammering, announced 
that the method succeeds in the greater number of cases.—M. Am¬ 
pere gave an unfavourable verbal account of a publication by M. 
Opoix, respecting the sensations of sound and light.—There were af¬ 
terwards read,—a memoir by M. Peclet, On the passage of hot air 
through pipes; — a memoir by M. Nicollet, On the latitudes of 
Barcelona and Montjouy, ascertained by M. Mechain;—a memoir 
by M. Raspail, On the granules of pollen ^ —and a memoir On the 
mechanism of the voice, by M. Begin. 

March 17.—M. Deleau gave a written account of the progress of 
four deaf and dumb children, which bad been put under his care.— 
M. Roche presented a memoir relating to the laws according to 
which the elastic force of vapour increases with the temperature.— 
M. Gendrin announced that he had obtained very good results in 
the employment of iodine in the gout.—An anonymous correspon¬ 
dent announced that he had discovered an infallible plan for stopping 
the leakages in the Tunnel under the Thames.—M. Brongniart read 
a letter from M. Acosta, respecting the earthquake which had de¬ 
stroyed a great part of the city of Popayan.—M. Warden communi¬ 
cated a note respecting two islands recently discovered in the Pa¬ 
cific Ocean, by Captain Joshua Coffin.—M. Arago replied to some 
doubts which had been expressed respecting M. Fiedler’s vitrified 
tubes; and afterwards gave an analysis of an English memoir, which 
the President had sent him, respecting two aurorse boreales, observed 
in America.—M. Dumeril gave a very favourable account of the 
anatomical researches which MM. Martin and Isidore Saint-Hilaire 
presented respecting the anatomy of the tortoise and the crocodile.— 
M. Fourier presented a memoir On the conducting power of bodies. 
—M. H^ricart de Thury read a notice respecting an overflowing 
»ring, lately obtained by boring, in the park belonging to Madame 
Groslier at Epinay.—M. Dutrochet read additional researches on 
endosmosis and exosmosis. 


March 
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March 24<.—M. Poinsot presented a note on the formulae, by the 
aid of which the invariable plan of our system is determined, regard 
being had to the rotary motion of the sun.—M. Cuvier exhibited a 
portion of a fossil jaw recently discovered in the gypsum of Mont¬ 
martre, analogous only to that of an animal of Van Dienian’s Land. 
—Dr. Foville presented his researches On the anatomy of the brain. 
—The Academy afterwards heard a verbal report by M. Damoiseau 
On the chronological researches of M. Eustache Oliveria memoir 
On vision, by M. Vallee;—a memoir by M, Becquerel. On the effects 
of heat upon the tourmaline and bad conductors of electricity. 

March 31.—The Academy received a sealed packet from M. Ca- 
ventou, containing the results of some experiments on vegetable 
chemistry;—a letter from M. Coulier, On the means of preventing 
the falsification of writings;—a note by M. Serullas, On the sweet 
oil of wine, oxalic aether, and bicarburetted hydrogen;—an extract 
of a memoir by M. Gaudin On colours;—an analysis of M. de Fer- 
mont's work On the circulation and on respiration;—a memoir by 
M. Vallot, On some ancient descriptions and drawings of the giraffe; 
—a notice by M. Thirria, On the grottos of Echenoz and Fouvent 
(Haute-Saone), and the fossil bones which they contain.—M. Ma- 
thieu, in the name of a Commission, reported on the memoir of M. 
Alexandre Roger, concerning tlie height of Mont-Blanc.—M. Beu- 
dant began the reading of a memoir On the chemical composition 
of mineral substances. 

April 7.—Tlie Academy received a memoir On the equilibrium 
of solid bodies, by MMf Lame and Clapeyron ;—a memoir by M. 
Duhamel, On the mathematical theory of heat;—a note by M. Braun, 
On the possibility of directing air-bmloons;—a letter from M. Co- 
rencez, who offered himself as'‘a candidate for the vacant place of 
member in the section of geometry;—a memoir by M. Farreau, On 
the presence of copper in vegetables, and the blood.—M. Geofiroy 
Saint'Hilaire stated that the anatomical facts discovered by his son 
and M. Martin, had been completely illustrated by examining yes¬ 
terday a dead tortoise at the Menagerie.—M. Chevreul read a me¬ 
moir On the influence which two colours may exert upon each 
other when seen together. 

April 14.—The Academy received a sealed packet from MM. 
Chevalier and Langlume, containing an account of some improve¬ 
ments in lithographic processes;— the results of meteorological ob¬ 
servations made at Alais, in 1827, by M. d’Hombres-Firmas;—an¬ 
other letter from M. de Coulier, On the means of preventing the 
falsification of writings:—a memoir on the Euripode by M.Guerin ;>— 
a memoir .by M. Corancez, On the integration of equations, &c.;—a 
note from M.Tournal, On the sulphur which had been found in the 
gypseous fresh-water formation at Narbonne.—M. Beudant read a 
notice on vitrified tubes.—M. Coquebert announced that, according 
to M. Pentland, there are in America several higher mountains than 
Chimborazo.— M. Geoffiroy Saint-Hilaire gave an unfavourable 
account of M. Vallot’s memoir On the girafte.—M. Maisonabe ex¬ 
hibited a boy of twelve years old, who had club feet; one of them 
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had already been subjected to treatment: M. Maisonabe will pre¬ 
sent him again when cured.—M. Arago, in the name of a Com¬ 
mission, reported on M. Bunten’s modification of the barometer.— 
M. Beudant continued the reading of his paper On the analyses of 
minerals.—M. H6ron de Villcfosse communicated the results of 
statistical researches on iron. 

April 21_The Academy received : Considerations on light and 

colours, by Baron Blcin;—a memoir by M. J. Cambessedes, On 
the families of the Temstromiaceee and Guitifera;’—SL memoir by 
M. Warden, On the civilization of the Cheroicees;—Researches on 
the harvests of France formerly and at present, by M. Benoiston de 
Chilteauneuf.— MM. Arago and Savart announced that the me¬ 
moir of M. Braun On the means of directing air balloons, contained 
nothing worthy of serious criticism.—M. Poisson read a memoir 
On the equilibrium and motion of elastic bodies.—M. Latreillc gave 
a very favourable account of M. Guerin’s memoir On a new genus 
of Crustacea, called Euripode. 

April 28.—The reading of the minutes of the last sitting occa- 
bioned various explanations between MM. Poisson, Navier, and 
Cauchy, on the subject of differential equations proper to represent 
the internal motions of clastic bodies.—The Academy received 
A claim from M. Meller on the subject of M. Maisonabe’s com¬ 
munication respecting the cure of club feet;—A scaled packet from 
M, Doleau, marked: Theory of stammering;—A letter from M. 
Despretz, relating to some fusible white cn'stals, volatile at a low 
temperature, which he had noticed during tne decomposition of bi* 
carburetted hydrogen subjected to a strong heat; and on the dimi¬ 
nished density of iron, copper and platjna, during the decomposition 
of ammonia by these metals. After the reading of this letter, M. 
Savart stated that he had himself long since found, in concert with 
M. Persoz, the last results obtained by M. Despretz. Several mem¬ 
bers of the Academy present at the sitting, asserted that M. Savart 
had mentioned it to them.—M. Delpech communicated several facts 
relating to rhinoplasty^ to the disease known by the name of trichyasis, 
&c. &c.—Baron Blcin read the memoir on light and colours, which 
he presented at the last sitting.—M. Warden communicated some 
information respecting the American colony established at Liberia, 
on the coast of Africa.—A Commission was appointed to propose 
a mathematical pri^e for 1830; it was composed of MM. Legen¬ 
dre, Fourier, Poisson, Lacroix, and Poinsot.—M. Longchamp read 
an additional notice on his theory of nitrification. A member, M. 
Arago, observed that M. Longchamp’s memoir oontained state¬ 
ments totally devoid of science; that he imagined be htfd even 
heard offensive personalities against a very distinguished foreign 
philosopher. He invited the President to listen at^ntively to we 
remainder of the memoir, and to decide, whether he ought not to 
scop the reading of it, in conformity with an article of the regula¬ 
tions. ,, 

Prizes adjudged by the Royal Academy <f Sciences for the yecr^828. 

On examining the essays, it was found that no one of them suf- 
New Scries. Vol. i. No. 22. Qcl. 1828. 2 R ficicntly 
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ficiently answered to the terms of the question, to be entitled to the 
grand mathematical prize. 

Astronomical Prize, founded hy M. Lnlande. —The medal was 
adjudged to MIVT, Carlini of Milan, and Plane of Turin, authors 
of a work On geodesical and astronomical observations, &c. 

Prize for cxperimevtal Physiology, founded by M. Monty on.—A 
gold medal was adjudged to M. Dutrochet, for his discovery of the 
phenomena which he has detailed under the name of Endosmosis. 
—Another modal was given to MM. Andonin and Edwards, for their 
experiments and observations upon the circulation and respiration 
of the Crustacea. 

Prize for discovering the means *of rendering an art or trade less 
unhealthy, founded by M. Montyon.—This prize was not awarded. 

Prize founded by M. Montyon, for improving the healing art. —To 
M. Chervin, for his work on the yellow fever, 10,000 francs were 
awarded. .5000 francs to Baron Heurteloup, for his important im¬ 
provements and ingenious instruments introduced this year in li- 
thotrity. To Dr. Gructhuisen, for his works on the same subject, 
a gold medal of the value of 1000 francs. 

Statistical Prize founded by M. Montyon.—'I'hh was awarded to 
M. Thomas, for his statistical account of the Isle of Bourbon. 


LI II. Inlclligcnec and Miscellancons Articles. 

i 

CHLORINE IN BLACK OXIDE OE MANGANESE. 

I N a former number of the Phil. Mag. and Annals I have nntici d 
a paper published by Mr.* MacMullcn in the Institution Journal, 
the object of which was to prove that the native black oxide of man¬ 
ganese contains chloric acid. In my remarks I supposed I had 
^eyed that the source of chlorine was chloride of lime, which I 
»im)d in all the specimens of peroxide of manganese submitted to 
examination. Mr. MacMuIlen has replied to my observations, and 
contends for the accuracy of his experiments and the inferences de* 
duced from th^m. The only answer 1 think it necessary to give, is 
the observation of Dr. Turner printed in the Phil. Mag. for Au¬ 
gust last. “It is the accidental presence of the muriates which gives 
rise to the disengagement of chlorine when sulphuric acid is added 
to some of the native oxides of manganese, and which induced 
Mr. MaCxMullen to regard chloric acid as a constituent of these 
ores. For the correction of this error we are indebted to Mr. Richard 
Phillips*, with whose observation my own experiments correspond; 
—none of the native oxides yield a trace of chlorine on the addition 
of sulpliuric acid, provided the muriates have been previously re¬ 
moved by was/bing.” 

In the Institution Journal for April last, Mr. James F. W. Johi^ 
ston has advanced opinions respecting some compounds of manga¬ 
nese, which are almost as extraordinary and quite as groundless as 

• 
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tliose of Mr. MacMullen. 1 shall not notice all Mr. Johnston’s 
statements; the correctness of the first two 1 admit; the third and 
fourth are as destitute of accuracy as the fifth, which is as follows: 
—“ 1 threw down a pure carbonate from a pure muriate of manga¬ 
nese, obtained by Faraday’s process. This was dried and partially 
decomposed by heating in an oven; with diluted sulphuric acid it 
gave also the smell of chlorine.” 

From these experiments,” continues Mr. Johnston, “ we may 
legitimately conclude, first, that Mr. MacMullen was correct as to 
the fact of the emission of chlorine from the native oxide, which 
Mr. Phillips has called in question, for it is given off by artificial 
oxides, into which no trace of a piuriate could possibly enter.” 

If Mr. Johnston had read my remarks upon Mr. MacMullen’s 
paper, he would have found not that 1 called in question the fact of 
the emission of chlorine from the native oxide, but on the contrary 
that I admitted and explained it; nor can I discover the accuracy 
of the reasoning by which it is attempted to be proved, that the na¬ 
tive peroxide of manganese must yield chlorine, because it is given 
off by the artificial peroxide, even admitting this to be a fact. 

I assert, however, and every chemist will readily admit Uie cor¬ 
rectness of my statement, that pure carbonate of manganese does 
not yield chlorine by the action of acids. I poured muriatic acid 
upon perfectly white and moist carbonate of manganese; no smell 
of chlorine was perceptible, and litmus paper was reddened instead 
of having its colour destroyed. 

When, however, carbonate of manganese is dried, a portion of it 
is decomposed, oxygen being absorbed and carbonic acid evolved; 
and if muriatic acid is added to this mixture, chlorine is readily ob¬ 
tained, mingled with carbonic acid: this, however, will not account 
for the evolution of chlorine when sulphuric acid is employed to de¬ 
compose t^e carbonate. But there are two modes of accounting 
for its production : first, if the precipitate be not sufficiently washed 
it will contain chloride of potassium or sodium, derived from the 
union of the base of the precipitating alkali with the chlorine of the 
muriate of manganese; or, which 1 have repeatedly found to be the 
case, a submuriate of manganese is formed; and sulphuric acid act¬ 
ing upon a mixture of carbonate, per- or deut-oxid’e and submuriate 
of manganese would readily occasion the evolution of cl^lorinc for 
the disengagement of whi^ Mr. Johnston finds it so difficult to 
account. - R. P. 

BROWN OXIDE OF CHROMIUM. 

This compound may be formed by mixing a solution of chromate 
of potash with protochloride of chromium, or by boiling •chromic 
acid with protoxide of chrome; when the brown oxide obtained is 
digested with acetate of lead, chromate of lead and acetate of the 
protoxide of chrome are formed. Potash also Converts it into 
chromic acid, and green oxide of chrome. Arsenic acid, carefully 
added, produces arseniate of chrome and chromic acid. 

The brown precipitate produced by mixing chromate of potash 
and chloride of chromium, is decomposed by being repeatedly washed 

2 K2 
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with water, especialiy if hot; chromic acid is removed, and green 
oxide of chrome remains. Chromate of chromium is decomposed 
in the same manner. 

If chromate of ammonia be heated gradually to the point of de¬ 
composition, the salt is decomposed suddenly, pure deutoxide re- 
mmns, which dissolves readily in concentrated acid. This oxide 
has been mistaken for a combination of protoxide and chromic acid. 
If at the moment of decomposition the temperature be suddenly 
raised, a luminous appearance is produced. Chromic acid dissolves 
the'hydrate or the carbonate of chrome readily, and a dark brown 
solution is produced, which when evaporated leaves a brittle resi¬ 
nous-looking mass, which is delitjucscent and soluble in alcohol. 
—M. Mans. Annales de Chimie, xxxvi. 216. 

MASSES OF NATIVE PLATINA. 

One by Humboldt from Peru, now in the Berlin museum, weight 
1083 grains. Another from America in 1822, weighing 11,640 
grains, now in the Madrid museum. A third within a few months 
from the Uralian mountains, deposited in the museum at St. Peters- 
burgh, weighing above 81,000 grains.— Jameson's Journal. 

PREPAIIATION or TITANIC ACID. 

The following is the method recommended by M. H. Rose:— 
Pulverize and wash titaniferous iron, expose it in a porcelain tube 
to the action of dry sulphuretted hydrogen gas, at a very high tem¬ 
perature. The oxide Of iron is reduced and converted into sul- 
phuret, whilst the titanic acid sufl'ers no change: the product when 
cold is to be digested in concentrated muriatic acid ; much sulphu¬ 
retted hydrogen is given out, and sulphur is deposited; this mixing 
with the titanic acid, which the heat has rendered insoluble in the 
muriatic acid, the acid becomes grey. The acid is to be washed, 
dried and ignited, to expel the sulphur. 

If the operation w-ere to terminate here, the titanic acid would 
still contain some iron, and become red by calcination. The reason 
of this is, that the sulphurct of iron formed being in considerable 
quantity, agglutinates by heat with the titanic acid, and prevents the 
centre of the mass from being perfectly attacked by the sulphuretted 
hydrogen. On this account the operation must not be continued 
until water ceases to be disengaged, which would render it very 
long, but it must be stopped at the moment the water begins sen¬ 
sibly to diminish. The titanic acid is therefore to be exposed a 
second time in the porcelain tube to the action of sulphuretted hy¬ 
drogen, and after having been treated with muriatic acid, well washed 
and ignited, it becomes perfectly white and pure. All varieties of 
titanic acid, whmh contain but little iron, and even rutile, may be 
treated by this pocess. 

This process appears to me shorter and less expensive than that 
which 1 have before published, and which consists in dissolving tita¬ 
niferous iron in muriatic acid, adding tartaric acid to the solution, 
and precipitating the iron by hydrosulphuret of ammonia. Not only 
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is the newer process less complicated and expensive, but I have 
never yet found tartaric acid free from lime, and this base remains 
combined with the titanic acid. If during the treatment of the tita- 
niferous iron by the sulphuretted hydrogen the heat is not very 
strong, the titanic acid obtained will render the washings milky, and 
will partly pass through the filter; but this will not occur if the heat 
be sufficiently great. 

Hydrogen gas does not succeed so well as sulphuretted hydrogen: 
the oxide is indeed reduced, but the titanic acid obtained by this 
process is always ferruginous. Muriatic acid docs not give a better 
result. 

The time occupied in the operation now described may be short¬ 
ened by fusing the titaniferuus iron with sulphur in an earthen cru¬ 
cible. The mass is to be treated with concentrated muriatic acid, 
which removes much of the iron; but some remains with the titanic 
acid, and nearly as much as in rutile; by treating this impure acid 
with sulphuretted hydrogen as above described, it is obtained puie 
at one operation .—Annates dc Chimie, xxxviii. 133. 


ARTIFICIAL FORMATION OF UREA. BY M. F. WOHLER. « 

M. Wohler has already shown, that when cyanogen is made to 
act upon solution of ammonia, there are obtained, besides several 
other products, oxalic acid, and a white crystalline substance, which 
occurs also whenever the attempt is made to combine cyanic acid 
with ammonia by double decomposition. On prosecuting his in¬ 
quiries, M. W. found that by the combination of cyanic acid with 
ammonia, urea was formed; this is a remarkable fact, as offering the 
artificial formation of organic matter, and even animal matter, by 
means of inorganic principles. 

The white crystalline substance is most readily obtained by dc. 
composing cyanate of silver by a solution of muriate of ammonia, 
or cyanate of lead by liquid ammonia; it is colourless, transparent, 
and crystallizes in the form of small rectangular quadrilateral prisms 
without any distinguishable pyramids. Neither potash nor lime 
evolves any trace of ammonia from this substance. Acids do not, as 
with the cyanates, disengage either carbonic or cyanic acid: it does 
not, like the cyanates, precipitate the salts of lead and silver; it is 
therefore evident that it contains neither ammonia nor cyanic acid. 
Most acids have no marked action on this substance, but the nitric 
acid when added to a concentrated solution gives a precipitate in 
the form of brilliant scales. These crystals are extremely acid, and 
were at first supposed to be a peculiar acid, butwvhcn decomposed 
by bases, nitrates of those bases were obtained; and by alcohol, 
die white crystalline matter was obtained unchanged in its proper¬ 
ties : these properties, when compared with those of pure urea ob¬ 
tained from urine, indicated that this substance, dr cyanate of am¬ 
monia, is absolutely identical with urea; a conclusion which is 
strengthened by the properties assigned to urea in the writings of 
Proust, Prout, and others. M. Wohler states some facts with re¬ 
spect to urea (and also with regard to this artificial substance,) which 

he 



310 


JtiffUigcmr and Mined I a neons Articles. 

he says Iiave not been previously noticed. When natural or artifi* 
cial urea is decomposed by heat, there is produced, besides a large 
quantity of carbonate of ammonia, towards the end of the operation 
a smell of cyanic acid resembling that of acetic acid, precisely as 
occurs during the distillation of cyanate of mercury or uric acid, 
and especially urate of mercury. By the distillation of urea, a 
white substance is also obtained, the properties of which are under 
examination. 

If cyanate of ammonia be similar to urea, then the composition 
of the former as obtained by calculation should resemble that of 
the latter; assuming one atom of water in cyanate of ammonia, as 
in ail ammoniacal salts which contain any, and adopting Front’s 
analysis of urea as the most correct, it consists of 

Azote. 4<6*65() 4 atoms. 

Carbon. 19*975 2 

Hydrogen. 6*670 8 

Oxygen. 26*650 

99*945 

Cyanate of ammonia should consist of 56*92 cyanic acid, 28*14 
ammonia, and 14*74 water, which give as its clenicnts ; 

Azote. 46*78 4 atoms. 

Carbon. 20*19 2 

Hydrogen. 6*59 8 

Oxygen. 26*61* 

By the combustion of cyasiic acid by means of oxide of copper, two 
volumes carbonic acid gas, and one volume of azote are obtained; but 
by the combustion of cyanate of ammonia, there should be procured 
equal volumes of these gases, which is what IVout actually found in 
the combustion of urea .—Annales de Chimie, April 1828. 

NATIVE IKON IN THE UNITED STATES. 

In tile second volume of the Phil. Mag. and Annals, at p. 71, 
will be found an account of a variety of native iron found on Ca¬ 
naan mountain in Connecticut, extracted from Silliman's Journal. 
In the last Number of that Journal, which we have lately received, 
are the following particulars of the situation in which the iron was 
found, and of the probable existence of a mass of native iron at tliat 
spot. They are contained in Prof. £. Hitchcock’s “ Miscellaneous 
Notices of Mineral Localities.” 

“ Sept. 6th, Canaan^ C’onaec^ 2 cu^.->This is an interesting region, 
both to the geologist and mineralogist. We were attracted thither, 
principally the hope of discovering the spot from which the na¬ 
tive iron was obtained, that was recently announced in this Journal. 
We called upon Major Burrall, who, in search of the iron which he 
formerly obtained from this mountain, had recently visited it again, 
in company with bis* son, Mr. Wm. Burrall, a graduate of Yale- 
Collcge, and Dr. Reed. Major B. not being abla to go with us to 
the spot, the two other gentlemen Just named, conducted us. About 
two miles north of the mceting-bouse, in the south parish in Canaan, 
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is a precipitous mountain, nearly a thousand feet in height; and it 
was on its top, and near tire western edge, that the native iron was 
found,—not three years ago as stated in this Journal, but as Major 
Burrall informed us, sixteen nr seventeen years since. At the base 
of the mountain is limestone, succeeded by an aggregate of quartz 
and mica, which appears to be one of the varieties of Dr. Maccul- 
loch’s quartz-rock. The top of the mountain, however, is well cha¬ 
racterized mica-slate, containing small imperfect crystals of magnetic 
iron-ore, sparinglydisseminated. On the top of the mountain we came 
to a pond, perhaps sixty or eighty rods across; and on the south¬ 
west margin of this pond is the spot where, as well as Major Bur¬ 
rall can recollect, he obtaine<kthe specimens in question. At this 
spot he found his compass liable to so great a variation that it was 
useless; and on examining the rocks for the cause, he found the spe¬ 
cimens that have excited so much interest. Mr. Burrall, junior, 
took his father’s compass with him, on our present excursion, and 
attempted to run over tlie same line which his father pointed out 
to him, as the one upon which he experienced so much difficulty. 
This line runs nearly cast and west, just upon the southern margin 
of the pond; and we found that where it approaches the nearest to 
the pond, there was a variation of 30°, as shown by back objects. 
On setting the compass only two or three rods backwards or for¬ 
wards on the line, however, the variation almost entirely vanished. 
This showed us that the magnetic mass, that produced the varia¬ 
tion, could not be far removed from the line, either north or south; 
for had it been at a considerable distance, the removal of the com¬ 
pass a few rods either east or west, could not materially have af¬ 
fected the variation; since the radius of a large circle for a consi¬ 
derable number of degrees, diifers so little from the secant. We 
removed the compass one or two rods to the north, and ran a line 
])arallcl to that above named, so as even to enter a little distance 
into the pond, where the water is highest. Here the variation was 
even greater than upon the first line; so that the attracting mass 
must lie north of that first line. Probably it lies just in the edge of 
the pond; and 1 have no hesitation in saying, that a circle, described 
with a radius of two rods, upon the point where, the greatest varia¬ 
tion was noticed, would embrace the ferruginous mass that here 
disturbs the needle; nor is there much reason to doubt but that 
mass is native iron. And whoever has observed how large a mass 
of iron it requires to turn aside the needle of a compass, at the di¬ 
stance of one or two rods, will presume that the mass here depo¬ 
sited must be a large one. The spot 1 have bean describing is co¬ 
vered with trees and thick underbrush, and the moss and rubbish 
almost entirely hide the rocks underneath. The bottom of the ^ond 
is sphagnous; and perhaps it might be necessary partially to dram it, 
which is not difficult. Whoever will be at the trouble and expense 
of removing the brush, moss agd soil, at this spot, under the direc¬ 
tion of Mr. Burrall, or Dr. Reed, will, I have little doubt, be abun¬ 
dantly rewarded by the discovery of a mass of native iron." 

“ On seeing this pond, and coiAsidcring this locality of native iron 
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on its margin, the inquiry forces itself on the mind,—may it not be 
the crater of an extinct volcano? But 1 could perceive not the 
least indication of any igneous action.” 

Major Burrall presented me with a small specimen of the native 
iron, whose characters correspond exactly to those given in the 
12th volume of this Journal; but it furnishes no additional infor¬ 
mation.”— SUlman*s Journal^ vol. xiv. p. 223. 

In the revilew of Prof. Olmsted’s official “ Report on the Geology 
of North Carolina,” given in the same Number, p. 23o, occurs the 
subjoined notice of specimens of native iron from that state. 

“ One of the specimens of iron-ore sent to Prof. Olmsted, from 
the slate-formation, or gold-region, proved to bo native iron. An¬ 
other was afterwards discovered that weighed twenty-seven pounds, 
and a part of it was wrought by the blacksmiths.”—p. 31 and 108. 

An account of the slightly arseniuretted native iron of Bedford 
county, Connecticut, (also extracted from Silliman’s Journal,) will 
be found in the present volume of the Phil. Mag. and Annals, 
p. 73. _ 


FOSSlI. UEinil.ES. 

M. Jaeger, in his work Ul)cr die Fossilc lieplilien, xvekhe in JV'ur- 
lemf/crfr nnfjrcj'iindcn wotden sind, Stuttgart, 1H28, gives the follow¬ 
ing list of fossil reptiles found in the Wirtemberg rocks: 

■ Crocodilus liollensis. 

(letmuryis Bollcnsis. 

' hhthyosanrus platyodon. 

In the Lias.■( Ichthyosaurus communis. 

Ichih uosaurus inlermedius. 

Ichthyosaurus tenuiroslris. 

, Plesiosaurus ? 

In the variegated Marl, f Cylindrkodon. 

( Kenper.) 1 Cufneodon. 

, ., . t,, , r Massodonsaurus. 

1 0 Aluminous Miale. | salammuiroidcs gi^mdeus. 

f Plesiosaurus. 

In Muschelkalk.< Ichthyosaurus. 

t A third Reptile. 

H.T.D.B. 


METHOD OF PRESERVING FUNGUSES. 

Mr. Cooke, surgeon (Trinity Square, Tower Hill), having been 
very successful in his endeavours to preserve anatomical preparations 
in salt and' water, was requested to try to preserve in the same way 
a specimen of Clavaria muscoides (Soweroy’s English Fungi), sup¬ 
posing that it might answer for funguses of some kinds. 

Mr. Cooke in a written account says: I put it into brine a little 
below saturation, suspending it byti delicate thread of silk, and 
closing the bottle by means of glass. Since that time it has re¬ 
mained in the solution, and with the exception of having become a 
little deeper in colour it is unchanged. As spirits are not only ex¬ 
pensive, 
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pensive, but usually deprive plants of’ all colour, the discovery of a 
cheap and cftectual solution for the preservation of plants is a de¬ 
sideratum.” 

The specimen was gathered at the latter end of October ISQG, 
and was presented to the Linnman Society in JVluy last, with an ac¬ 
count of the process. As many species of funguses may be expected 
to appear at the latter end of this month and in the next, persons 
who are desirous of trying the before-mentioned method of preserv¬ 
ing such vegetables, will no doubt have an opportunity of so doing. 

Sept. 17, - B. M. Forstek. 

DIFFERKNCK OF LONOITUDE JIETWEEN PARIS AND GREENWICH. 

Captain Kater in his account’of trigonometrical opciations for 
determining this diil'erence, (published in Part 1. of the Phil. Trans, 
for the present year,) observes, p. 11)3, that the (juantity ‘2" 30' 17"-73, 
obtained by tho^e operations, “ converted into lime is ‘)"‘ *JP*I.S, 
diflering only 0 -38 in deiect from tlu; .‘uhnirable results obtained by 
the operations with fire-signals, reported in the Phil. 'I'r ms. I’or 
18^0, by Mr. ITer.schel." 

It may possibly save trouble to some future inquirers, to state, 
that Captain Kater here refers to the results of Mr. Hi rseliel’s ope¬ 
rations, (IS corrected by ?'Ir. llendeison in the Phil. 'I’raris. for lS‘.i7, 
p. 295 (sec also Phil. Mag. and Annals, K. S., vol. ii. j>. 11-2), which 
give 9" 21‘*‘U), or 9'" 21 '”5, to the nearest tenth of a .second, instead 
of 9'" 2P*5G8, and 9 " 21 "'G, as given in Blr. I fei.schefs jjaper. 

Mr. Ivory also, in his pap(;r On the measurement of degrees per¬ 
pendicular to the meridian, in the Ia.st Number of the Phil. Mag. and 
Annals, refers to the same determination as correeled by Mr, Hen¬ 
derson ; though lie, like Captain Kater, rel'ers only lo the original 
paper in the I’hil. Trans, for j 82(), without mentioning INIr. Ilcn- 
derson's rccomputation in the same work for 1827. 


FIGURE OF THE CELLS OF TIU: IIO.NLYCOiMB. 

To the Editors oj'the, PhUusojdiicid Magazine, and Annals. 

Messieurs, 

En faisant des recherches surlcs alveoles dcs aheiUcs*, j'ai rccucilli 
Ics details siiivans, qui peuvent servir a fhistoirc du problume pro¬ 
pose par Ueaumur. 

1°. Lc prolesseur Cramer, dc (lencve, envoya a Koenig, en 1739, 
une solution qui ne diflerait pas dc la sienne, etant appuyee comme 
elle sur le calcul de I’infini. Toutes les deux sont perdues. 

2°. Le Pure Boscowich, sans avoir connaissance de la methode de 
Maclaurin, r6solut comme lui lc probldme par laTonsideration des 
maxima et minima. On trouve cette solution dans scs rema'rqaes sur 
le pdeme de Stay. 

3’’. Enfin, Lhuilier, de Gendve, a rijsolu aussi le probleme; par 
un precede plus simple encore oue celui de Maclaurin, puisqu'il 
arrive au meme r^sultat, sans employer la consideration ded maxima 
et minima : ce n’est plus qu’une question de g6ometrie commune. 

* See p. 20 and p. 233 of the prc&bnt volume of the Phil. Mag.^and 
Annals.— Edit. 

New Series. Vol. 4. No. 22. OcAd 828. 2 S 


Vos 
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Vos lecteurs, pour s’en assurer, peuvent recourir aux M6raoires de 
VAcademic de Berliiif annee 1781. Fayolle. 


ON VARIGNON*S METHOD OF SOLVING EgUATIONS OF THE 
SECOND DEGREE. BV M. FAYOLLE. 

To the Editors of the Philosophical Magazine and Annals. 

Messieurs, 

La methode que vous avez inseree dans votve dernier numcro, 
pour la resolution des Equations du second degre, m’en a rappellc 
une de Varignon qui cst encore plus simple, et qui s’appliquc aux 
Equations du troisiemc degre. Ellc est si facile (disait Fontcnelle). 
qu’on est tout surpris que Varignon I’ait trouvee le premier. 

La voici en peu de mots: 

Soil z*-\-pz-^q — 0. 

Faisons z — x—y ; alors 

2 ’ = X*—2 // = .r*— 2 r y 4- 2 

= x^—2 yz—y‘^ 

Et par consequent, s--f-2;/ 2 +^* ^ ^ 

—x^ S ~ 

Laquelle comparue tenne a terme avec la proposee, donnera 

1 °. ^2 z= 2 ^ 2 , ou y — \p. 

2 °. q ou x’, 

D’ou resulte x =•+ — 7 

Done 2 = X — ^ -f f \p^ — q. 

Si Ton avait 2 ’— pz-\-q — 0, 

II faudrait prendre z — x y. 

Cette methode s'appliquc avec la m^me facilite a I’equation du 
troisieme degre 2 '’ + p z + y = 0 , 

Laquelle est degagee du second terme. 

Ce 16 Aug. 1828. Fayolle. 

MINERALOGICAL LITERATURE. 

1 . Dr. Naumann, professor in the Mining Academy of Freiberg, 
has published Lehrbuch dcr Mineralogic ( Treatise on Mineralogf, 
Berlin, 1828, by A. Rucker, in 8 vo. This treatise, by a scholar of 
the celebrated Professor Mohs of Vienna, is one of the best on that 
science. The crystallographic method of Professor Naumann is 
eclectic in reference.to those of Mohs and Weiss, and is very good; 
the system is established according to the physical and chemical 
characters of minerals. He describes a multitude of varieties of 
crystals with the assistance of 556 figures. In general the work is 
very classical, and deserves to be recommended to mineralogists. 

2 . Dr. Charles Hartmann, Mining-officer in the service of his 
Highness the Duke of Brunswici?, has published Worterbuch dcr 
Mincralogie und Geognosie, {Dictionary of Mineralogy and Geology). 
Leipslc, by Brockhaus, 8 vo. This work gives a description of all 
known minerals and rocks in alphabetical order, and contains an 

introduction 
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introduction to mineralogy and geology, with the history and lite¬ 
rature of the sciences in systematical arrangement. In reference 
to the crystallography, Dr. Hartmann pursues the methods of Pro¬ 
fessor Mohs and of J’rofessor Weiss. This work merits the par¬ 
ticular notice of all mineralogists, and also travellers, because the 
size of the book is not great, and the type very small. A German, 
an English, a French, and an Italian index facilitate the use of the 
book, and 3V2 figures illustrate the forms of the crystals. 

3. Dr. ilartmauii has also published Vork-suiigen iiber Mincra-‘ 
—[Lectures on Mincrnlogjj,particularly Jor Schools,) &c. 
Ilinciiau, by Voigt, 8vo. This elementary treatise is strongly re¬ 
commended to young men who study the natural history of mine¬ 
rals, and to lecturers in schools. *As in the elementary introduction 
of Mr. Phillips, the crystalline forms of minerals are illustrated with 
wood-cuts printed along with the text. 


SCIENriFH’ BOOKS. 

Just published. 

No. I. of Zoological Researches and Illustrations; or Natural 
History of Nondescript or imperfectly known animals, in a scries of 
Memoirs: illustrated by numerous figures. By John V. Thomp¬ 
son, Esq., F.L.S., Surgeon to the Forces; author of A memoir on 
Pentactinns Enropteus. 

This first Number contains the following memoirs: 1. On the 
metamorphoses of the Crustacea, and on the animals forming the 
genus Zoea, exposing their singular structure, and demonstrating 
that they are not, as has been supposed, a peculiar genus, but the 
larvaj of Crustacea: with two Plates. 2. On the genus Mysis, or 
Opossum Shrimp; also with two Platts. 

The author of this novel contribution to the stores of zoological 
science, has we understand devoted much time and exertion to the 
collection and preparation of materials for the work. They are 
wholly original, and the results of observation on animals of every 
class, but more especially on the marine Invertebrata, in both he¬ 
mispheres of the world. 

No. II. will be published in January; and the succeeding Num¬ 
bers at intervals of three or four months. 

Elements of Algebra. By Robert Wallace, A.M., late Ander- 
sonian Professor of Mathematics, Glasgow. 

A Circular, explanatory of Skene's patent as applicable to steam- 
navigation, and undershot water-mills. 

No. II., for the year 1829, of the “ Enigmatical Entertainer and 
Mathematical Associate.” 

In the Press. 

An American reprint of Mr. Bakewell's new and enlarged edition 
of his “ Introduction to Geology” is announced, under the super¬ 
intendence of Professor Silliman. 

A second edition, considerably plarged, of Mr. Do la Beebe’s 
tabular and Proportional View ofthc Tertiary and Secondary Rocks. 
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LIST OF NEW PATENTS, 


To G. Stratton, of Frederick>place, Hampstead Road, for an im¬ 
provement in warming and ventilating buildings.—Dated the 28th of 
August 1828.—6 months allowed to enrol specification. 

To Granville Sharp Pattison, of Old Burlington-street, esquire, 
for a method of applying iron in the sheathing of ships, and of applying 
iron bolts, spikes, nails, and other fastenings in ships and other vessels. 
—4lh of September.—fi months. 

To J. Seaward and S. Seaward, of the Canal Iron-Works, Poplar, 
for a new method for propelling carriages on roads, and also ships 
and other vessels on water.—4th of September.—6 months. 

To C. Sanderson, of Pfirk (iate Iron-Works, near Rotherham, York¬ 
shire, for a new method of making sheer steel.—4th of September. 
—2 months. 

To Admiral S. Brooking, of Plymouth, for his new mode of making 
sails of ships and other vessels.—4lh of Se[»teniber.—6 moiitlis. 

To .1. Robertson, of Limchou.se Hole, Po])liir, for improvements in 
the manufacture of hempen rope or cordage.-—1th of Sej)lcml)er.— 
6 months. 

To W. Bell, of Luf.as-slreet, t'ommercial Rond, Middlesex, for his 
imju'oved methods for filtrating water and other liquid,s.—4th of Sep¬ 
tember.—(i months. 


To W. Farish, Jacksonian Profe,s.‘-or in the Univcrsilv of C.ambridge, 


for his improved method of clearing out walcr-counses.—‘1th of Sep¬ 
tember.—t) months. 

'I’o T. R. Williams, uf Norfolk-streel, Strand, for improvements in 
the making of hats, tve., and in the eovering of them with silk and 
other materials ilh the assistance of machinery.—11 th of September, 
—fl months. 

To T. Minlkcvv, of Bcrwick-street, for an ira])rovemcnt in the 
making of chairs, sofas, beds and other articles of furniture for similar 
purposes, and also of travelling and other carriages for personal use. 
—1 Ith of September.—2 months. 

To J. B. Neilson, of Glasgow, for tlie improved apjdieation of air 
to produce heat in fire-forges and furnaces where bellows or other 
blowing apparatus are required.— 1 Ith of September.^—6 months. 

To L. W. Wright, of Manstield-strcet, Borough Road, Surrey, for 
improvements in machinery for making screws,—ISth of September. 
—6 months. 

To W. Losh, of Benton House, Northamptonshire, esquire, for im¬ 
provements in iron-rails for rail-roads, and of the chains or pedestals 
in or upon which the rails may be placed or fixed.—18ih of Septem¬ 
ber.—2months. 

To J. Rhodes, junior, of Alverthorp, Wakefield, for improvements in 
machinery for spinning and twisting worsted yarn and other fibrous 
substances.—ISth of September,—C months. 


METEOK. 

On Sunday evening last, abo^it half-past eight o’clock, I observed 
a most splendid tnclcur in the north-cast, at an altitude of about 45^, 

and 
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and having a diameter of about 20' of a degree. Its course (east¬ 
ward) was rapid, inclined to the horizon at an angle of about 50°, 
and described in three or four seconds an arch of about 15°, when 
it disappeared quite abruptly. During its appearance the light was 
of a splendour equal to that of the mid-day sun. 

At Newhouscs, about a mile north of this place, it appeared at 
the commencement of a size not exceeding that of a shooting-star, 
but increased almost instantaneously to a diameter equal to that of 
the sun. On the point of disappearing it separated into numerous 
scintillant fragments. 

Horton in Ribblcsdnic, Sept. 10, 1828. J. Nixon. 


AURORA BOREALIS ? 

A remarkable light resembling the aurora borealis was lately ob¬ 
served at IJorehani in Essex, by our correspondent Dr. Forster; it 
o('cu|)ied the northern hemisphere, to which so late even as mid¬ 
night it gave a fine clear orange tint, at times so clear that one might 
have read a large print by it. As it declined, a storm gathered in 
the same (juurtcr, which is rather an unusual circumstance; and by 
about two o'clock thunder began to be heard. The storm increased 
before three, and became one of the most violent ever remembered 
in the county: an almost uninterrupted succes.sion of flashes, with 
sharp and rolling thunder, continued till past lour o'clock, when the 
storm gradually passed off. 


SOI. A It SPOT.S. 

The two solar .-spots described under our last Meteorological Ile- 
])ort, p.236, came on the sun’s casiern limb again on thetith instant, 
but from the interpo.sition of clouds the time could not be ascer¬ 
tained. '^riie lower spot, which had before divided into four, re¬ 
turned waning, and wiibout any percej)tible umbra: by tl)e 9tli 
they had increased to eight very small black specks, and on the 12tli 
M ere evanescent, making the period on the sun’s disk from the ap- 
])earanc(; of the original .sj)ot, sixty days. The upjter one returned 
with additional spots near it, which we shall not notice at present, 
although one of them from its proximity has Ireen found useful to 
a continuance of the observations. On the 9th its umbra W'as con¬ 
spicuous, but the nucleus had decreased to a small size. On the 
13th it was again nearest to the sun's centre, and on the 16th it 
had lost the eastern side of its umbra. On the I9th at sunset it was 
on the sun’s western limb, having a large fac^la on the eastern side 
of it (in which it is probable another spotwiH'soon appear), and 
must have gone round on his posterior .side between 9 and 10 o'clock 
that evening. As it did not return again, wt shall now close our 
remarks on it. Up to the 19th instant it had been on the sun’s disk 
91 days, a longer period perhaps than any solar spot on record; 
during which time it presented a variety of changes in appearance 
and magnitude, varying from 40{X) to 14,00{) miles in diameter, and 
afforded good opportunities from |Jay to day in fine weather of as¬ 
certaining satisfactorily the apparent time of each revolution, namely, 

. 27 (lays, 
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27 days, 7 hours, and a few minutes, which latter it would be diffi¬ 
cult to determine with any degree of accuracy; however, the minutes 
cannot at the furthest exceed twenty, which wc will allow. From 
this time, 27 days, 7 hours, 20 minutes, it is proper to subtract 1 
day, 21 hours, 40 minutes for the angular distance in time that the 
earth made in the ecliptic during each revolution of the spot; hence 
the real time of each respective revolution, and also the real time of 
the revolution of the sun on its axis, which is the cause of the ap¬ 
parent motion of the solar spots, is 25 days, 9 hours, and 40 minutes. 
Our daily observations on other solar spots in the interim, after they 
had made one revolution, corroborate the accuracy of this time. 

If any malign influence on the weather exist from the appearance 
of solar sfiOts, it has been verified in the summers of 1816, 1823, 
and 1828, by the great number which then appeared on the sun’s 
disk, and the wet and stormy state of the earth’s atmosphere at 
these periods. Ilut to demonstrate this hypothesis of a great man, 
which has recently been alluded to in the provincial newspapers, 
would require great labour and anxiety at the telescope in the day; 
yet we think the task is by no means insurmountable, where time 
is no object to an accurate observer. 

METEOROLOGICAL OBSERVATIONS FOR AUGUST 1828. 

Gosport.—Numerical Resultsfor the Month. 

Uarom. Max. 30*29 Aug. 26. Wind S.E.—Min. 29*3(} Aug. G. Wind S.W. 


iiangc of the index 0*93. 

Mean barometrical pressure for the month. 2.9*860 

Spaces described by the rising and falling of the mercury.. 4*300 


Greatest variation in 24 hours 0*4.3().<*-Niiniber of changes 22. 

Therm. Max. 70° Aug. 24 & 25. Wind W.—Min. 47°Aug. 15. Wind N.E. 
Kiinge 29°.—Mean temp.of exter. air 03°*18. For 31 days with © in S70®‘60 
Max. var. in 24 hours 25°*00—Mean temp- of spring water at 8 A.M. 55®*20 


Do Luc’s Whalebone Hygrometer. 

Greatest humidity of the air in the evening of the 13th. 94° 

Greatest dryness of the air in the aflernoon of the 15th. 45 

Range of the index. 49 

Mean at 2 P.M. 59°*5—Mean at 8 A.M. 6fi°*4—Mean at 8 P.M. 71*5 

- of three observations each day at 8, 2, and 8 o’clock. 65*8 

Evaporation for the month 3*05 inches. 

Rain near ground 2*585 inches. 

Prevailing wind, S.W. 

S«.mmary of the Weather. 


A clear sky, 4i ; fine, with various modifications of clouds, 12; an over¬ 
cast sky without rain, 9; rain, 5J.—Total 31 days. 

Clouds. 

Cirrus. Cirrocuniulus. Cirrostratus. Stratus. Cumulus. Cumulostr. Nimbus. 


15 

30 

0 

24 

26 

21 

Scale ff the prevailing 

Winds. 



<.K. E. 

S.E. 

S. -S.W. 

W. 

N.W. 

Days. 

H 

3 

1 12 

3 

4 

31 






General 


N. 

I 









MeteoroLogical Observations for August 1S28. 319 

General Obsermlions. —^^I’o the 14tli of this month tlie atmosphere con¬ 
stantly wore a humid aspect, and more or less rain fi‘ll daily (accompanied 
with high winds), which from its frequently interrupting the operations of 
the harvest, excited much alarm among the agriculturists in this and the 
adjoining counties for the fate of the outstanding part of their corn croj)s. 
The remainder of the period being fine and dry, has certainly proved a 
blessing to tlie country in general, and enabled the farmers to get in their 
wheat and barley in tolerable cotidition; and it is said from undoubted 
authority that the crops will yield at least an average quantity, and iii many 
places much more. 

In several of the northern districts, it would appear, from their reports, 
that the thunder-storms had been more frequent, and the rain more copious 
than with us, which beat dowd and spoiled much of the corn; but the 
weather having changed favourably, they say that all will be well with 
them, and that they shall have no necessity to advante the jiriccs of their 
corn. On the morning of the 5th instant,' thunder-storms witli heavy rain 
were experienced both on Portsdown Hill and at Southampton: the storm 
at Portsdown was scon from this place, and the thunder rcpciitcdly heard, 
yet only a few drops of rain fell here. On the Uth, lOth, and 11th, four 
strata of clouds one above another frequently prevailed, with a hard gale 
of wind from the S.W., which literally rooted up several trees in this town 
and nciglihonrhuud, and was much felt at i’iymouth. It was succeeded on 
the 13th and 14th by a gale equally as strong from the opposite quarter, 
N.E., which blew back the dense black clouds that had been carried tiiithcr 
by the S.W. gale. The latter day was remarkably cold, the mean tempe¬ 
rature of the external air being only equal to that in the middle of May. 

The atmospheric and meteoric ptuerumena that have come within our 
observations this month, arc three parhelia; two solar halos, forty-four 
meteors; thunder on three different days; lightning in the evening of the 
10th; and twelve gales of w'ind, or days on which they have prevailed ; 
namely, four from the North-east, seven from the South-west, and one from 
the North-west. 


REMARKS. 

London. —August 1. Very fine. 2. Slight rain in morning; showery, 
.n. Rainy. 4, 5. Very fine. 6. Heavy rain with tiuinder in evening. 
7. Cloudy with showers. 8. Very fine. 9. Stormy with showers. 10. Fine. 
11. Cloudy, with rain at night. 12. Showery. 1 y. Heavy rain. 14. Rainj’. 
1.5. Fine. 16. Foggy morning: very fine. 17.(!]pudy. 18—20, Very 
fine. 21,22. Showery. 23,24, Very fine, 2.5. Sultry andwann. 26. Foggy 
morning: very fine. 27—30. Very fine. 31. Cloudy. 

Boston. — August 1. Cloudy. 2. Ruin. 3. Fine: rain, p..h. 4. Fine: 
rain p.m., distant thunder p.m. 5. Fine: heavy rain* p m. 6. Cloudy: rain p.m. 
7. Cloudy. 8. Fine: storm of wind : rain, thunder, and lightning, 5 p.m. 

9. Fine : stormy day, rain p.m. 10. Stormy. 11. Cloudy : storm of wind, 

rain, hail, thunder and lightning, 4 p.m. 12. Stormy, ’ 1 3. Fine. 14. Rain. 
1.5. Cloudy. 16. Fine, 17. Cloudy: rain early in the morning and p.m. 
18 — 20. Fine. 21. Fine: rain a.m. 22. Cloudy: ruin a..m. and p.m. 23. Fine. 
24,25. Cloudy. 26. Misty. 27. Fine : S p.m. Therm. 74°. 28. Misty. 

29. Fine, so, 31. Cloudy. 

PcnzflHce.—August 1. Rain. 2, 3. Showers. 4, 5. Fair. 6. Rain: fair. 
7. Rain: clear. 8. Clear: rain at night, stormy, 9. Cloudy: showers. 

10 . Clear ; showers. 11. Clear; heavy showers, 12, 13. Fair: showers. 
14. Heavy rain: fair. IS. Showei's. ' 16.Rain: misty. 17. Rain: fair. 
18, 19. Clear. 20—22. Fair. 23. Clear. 24. Fair. 25-—31. Clear. 


Meteoro 
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I>IV. Answef' to an Article hy Mr. Henry Meikle, published 
in No. VII. of the Quarterly Journal of Science. By 
J. Ivory, Esq. M.A. F.B.S. S^c.* 

JN the last Number of the Quarterly Journal of Science, 
^ there is an article of some length by Mr. Henry Meikle, 
in which he animadverts in a style which is hardly called for, 
on the analytical theory of sound, and on the variation of 
temperature which air undergoes when it changes its bulk. 
In his strictures on the first of these subjects he does little 
more than enlarge on the observations which Professor Leslie 
has more briefly made relative to the same matter in the arti¬ 
cle Acoustics, in the Supplement to the EntyclopcediaBritannica, 
WJiatever purpose such discussions may serve, one is at a loss 
to find out how they can benefit science. Great fault is found; 
no remedy is proposed; the subject is ultimately left just where 
the author found it; and the whole ends in a vain display of 
learning and fine writing. Whoever will attend to Mr. Mei- 
kle’s remarks will soon be convinced that any attemi)t to an¬ 
swer them is not a very likely way to elucidate, or to improve, 
the theory he attacks. Besides, this theory has been lon^ 
known; 1 have only made use of the most simple case of it 
for a particular purpose; and therefore I do not think myself 
indispensably called upon to defend it against such arguments 
as are contained in the article under consideration. Leaving, 
then, the analytical theory of the propagation of sound to 
stand on its own merits, I must, however, express my regret 
that Mr. Meikle has made so little progress towards that 
thorough reform which, he thinks, is so necessary. 

* Communicated by the Author. 

New Series. Vol. 4. No. 23. 2iov, 1828. 2 T I pro- 
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I proceed next to Mr. Meikle’s strictures on the explana¬ 
tion, I have given, of the variation of temperature when air 
changes its bulk. I have not seen any of the articles he cites in 
the Edin. Phil. Jourii. What I have written on this subject is 
no more than an easy deduction from the usual theory of the 
thermometer; and the best way to enable the reader to judge 
of the justness of Mr. Meikle’s animadversions, is briefly to 
explain the principles 1 proceed upon, disengaging them, as 
far as perspicuity will permit, from all purely mathematical 
calculations. 

In an air-thermometer, or, which is the same thing, in a 
mass of air which changes its bul^ by the application of heat, 
the pressure being constant, I take it for granted that the ca¬ 
pacity of the air for heat, within certain limits, remains inva¬ 
riable; that is, 1 suppose that equal quantities of absolute 
heat, produce equal variations of volume and temperature. It 
will be admitted that this postulate is true, so long as two 
thermometers, one of air and the other of mercury, both ex¬ 
posed to the same flow of heat, continue to indicate the same 
temperatures. To speak more particularly, but without aim¬ 
ing at great precision, the capacity of air for heat may be sup¬ 
posed constant between —40° and +300° on the centigrade 
scale, comprising a range of temperature between 300° and 
400°. The reasoning w^liich follows is entirely founded on 
this experimental fact, and it must be considered as applying 
only within the limits mentioned. 

Siqipose that the given mass of air has undergone a certain 
variation of bulk; and let us put./i for the whole quantity of 
heat which has produced this effect; and t, for the change of 
temperature in passing from the one volume to the other; then 

we shall have ^ =s k, k standing for some number not yet 

known, which however is invariably the same so long as the 
temperature r is contained within the assigned limits. All 
this is manifest from what is said above; for the equation 
merely expresses that the absolute heat which causes any 
change of volume is pnoportional to the variation of tempera¬ 
ture, according to the postulate laid down, and as must be the 
case if the thermom|[t 2 r be an exact measurer of heat. Now 
A, whether it is heat added to, or abstracted from, the mass 
of air, is always greater than r, the rise or depression of tem¬ 
perature. For when heat is added, the volume of the air is 
enlarged, and »some heat is absorbed and disappears without 
acting on the thermometer; on the other hand when heat is abs¬ 
tracted, the volume is diminished, and some heat is evolved 

, which 
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which Is instantaneously dissipated and produces no edect on 
the fall of temperature. We may therefore put h=: i + r; 
and, on account of the foregoing equation, we shall have, 

= A: - 1. (a) 

T 

The new symbol i stands for the difference between the absolute 
heat, and the heat of temperature, answering to any change of 
the bulk; or it is the heat which enters into the air when its 
volume increases, and is again extricated when the volume 
decreases, without affecting the thermometer in either case. 
1 shall call latent heat, that portion of the absolute heat which 
in ordinary circumstances is not indicated by the thermome- 
ter, when a mass of air under a constant pressure changes its 
bulk. This term was introduced by Dr. Black; but it has 
been objected to and proscribed by some chemists, who ex¬ 
press the same thing by a phraseology certainly not more per¬ 
spicuous. There can be no impropriety nor inconvenience in 
using the term, since it is no more than the unambiguous ex¬ 
pression of a fact, the existence of which is certain. It re¬ 
mains now to discover the value of the number k; for when 
this is done, the equation (a), taken always within the assigned 
limits, contains the whole of the doctrine under consideration. 

In order to find the number /r, or 1, we must have re¬ 
course to an experiment contrived ^ly MM. Clement and Des- 
ormes. These celebrated chemists have invented a very in¬ 
genious process by which we can ascertain the proportion of 
the latent heat to the heat of temperature, that is, the value of 

—, when a given mass of air under a constant pressure suf¬ 
fers a small variation of bulk. Taking an average of many 
experiments, it has been found that and that is,and 

it—1, are nearly equal to and Now, making A"—1 a: 
the equation (a) will coincide with the conclusion vmich I have 
stated at p. 94 of this Journal for February 1827, and whicli 
enables us to compute the latent beat for a given variation of 
bulk. MM. Gay-Lussac and Welter repeated the experi¬ 
ment alluded to on air under a great variety of pressures, and 
in a range of temperature reaching frupi —20° to -f40° on 
the centigrade scale; and the resulting proportion of the latent 
heat to the heat of temperature came out in every instance very 
nearly the same. By this means, not only are the numbers k 
andil:—1 ascertained to a considerable degree of precision, 
but it is likewise demonstrated that, within certain limits, diey 
are independent of the state of the air. Now this is a practical 
proof in favour of the theory we have been explaining; since. 
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as far as experiments liave been extended, the ratios and 
— are found to remain constant, as the theory requires. 

But in applying the foregoing doctrine to the velocity of 
sound, I made use of algebraic formulas,which are things held in 
abhorrence by a certain class, although it appears that others 
know very well how to turn them to their own purposes. 
Taking a mass of air at a given temperature, suppose zero of 
the centigrade scale, let a denote the dilatation under a con¬ 
stant pressure for of temperature, and )3 the dilatation re¬ 
quisite for the absorption of P of latent heat; then it is ob¬ 
vious that shall we have. 



I now take one of the formulas marked (C) at p. 252 of this 
Journal for April 1S27, viz. 

5 I ai 

'{ “ ■T+TTpTi’ 

whence I get, * = y (1 + «6) — 1^. 

It will perhaps contribute in some degree to perspicuity, ifi 
instead of the proportion of the densities wc substitute the 

inverse proportion of the vxsluraes, viz. ; then 

*=T('+*»Ky-0- 

The formula will be still more simplified if we make the initial 
temperature 9 etjual .to zero, in which case V will be the vo¬ 
lume of the air at the beginning of the thermometrical scale; 



And, if T be the variation of temperature, we obtain, by the 
theory of the thermometer, 



These formulas show clearly the relation that subsists be¬ 
tween the temperature and the latent heat, and in what man¬ 
ner both tliese quanti^s are derived from the volume. Both 
the expressions are significant, and represent what actually 
takes place in nature, so long as the postulate on which they 
are founded holds good; or so long as the capacity of the air 
for heat remains constant, and the absolute heat which changes 
the bulk of a mass of air is proportional to the variation of 
temperature. Beyond this limit on either side, the formulas 
become insignificant; they are mere abstract expressions 

which 
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which denote nothing that is true in nature. It is therefore 
absurd to contend from the numerical results obtained in 
some extreme cases, that the formulas are consonant to fact 
in no case whatever; I say, the formulas, for the argument ap¬ 
plies equally to both. Suppose that the original volume is 
reduced to a very small space, or to a point; then, according 
to the centigrade scale, 

t=- 266 °* 7 , *=~ 100 °. 

Now these numbers are either both true, or neither of them 
is so; and the latter may be affirmed, since it is very impro¬ 
bable, that a law, which has-been verified only for a small part 
of the thermoraetrical scale, will continue to hold good without 
limit; it is even certain that it will not. Next let us suppose 
that the volume of air has decreased to half its original quan¬ 
tity; then, T e= - 133 °, i - - 50 °. 

There is good reason to think that these numbers are not far 
from the truth; but it would be rash to affirm that they agree 
exactly with the phacnomenon ; for there is no proof, at least 
I am not aware of any, that a mass of air at the temperature 
zero, being cooled down to half its bulk, will still preserve the 
same capacity for heat. If we suppose a greater diminution 
of volume than one half, we are entirely ignorant of the man¬ 
ner in which the temperatui’e and the volume vary in regard 
to the absolute heat; and, as the jlrinciple of the investigation 
now ceases to be exact, the conclusions obtained, whether ex¬ 
pressed in algebraic language or otherwise, must no longer 
be applied. 

All Mr. Meikle’s objections to my doctrine are derived from 
the extreme cases just mentioned. His arguments have no 
force; since I have always confined my speculations to the 
limits within which the thermometer can be reckoned an ex¬ 
act measurer of heat. He finds many inconsistencies, and he 
descants on this topic with so much politeness, that he seems 
seriously to think, his remarks have some foundation. If such 
be the case, it will be allowed that the same ability does not 
attend the same person on all subjects and on all occasions; 
for we can here recognise very little of that acuteness and sa¬ 
gacity from which we expect the thoron^i reform, 

M. Poisson has treated this subject m an able memoir in 
the Cmn. des Temps 1826. His equations agree with the 
doctrine here delivered as far aj, the formula (7), p. 264, which 
is derived from an integral to which I have objected. On the 

preceding page he arrives at this equation, ~ ss /t—1, k 

standing for the same value as in this article, and w and n 
being the variations of lat^t heat and temperature arising 

from 
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from a small condensatbn y. The e<]uation may therefore 

be thus written, 1; and as it is true of any number 

of continuous variations of density or volume, the pressure 
being constant, it agrees with the equation (a) investigated 

above. Observing also that y = and /r — 1 = his 

two equations (5) and (6) will become, 

udf dg 

T+77 ” ‘7’* 

0 di dg 

$ being the actual temperature of the air. In the first of these 
equations, dg is derived from dr; and in the second, d§ de¬ 
termines di. The two equations are therefore intimately con¬ 
nected, and no just conclusion can be deduced from the se¬ 
cond, if the first be overlooked. Now M. Poisson has inte¬ 
grated the second equation ^art, and as if it were in no re¬ 
spect modified by the first. This is the ground of my objec¬ 
tion. In reality the integral he obtains satisfies the second 
equation, but it does not satisfy the first, as it ought to do 
according to his own calculations. If we reason fairly, and 
fulfil all the relations of the differential quantities, we shall be 
necessarily led, even when we follow M. Poisson’s train of in¬ 
vestigation, to the same llieory explained in the present and 
in former articles of this Journal*. 

Oct. 13, 1828. « J. Ivory. 

LV. Remarks on the Injluence. of Terrestrial Radiaiiofi in 
determining the Site of Malaria. By Wm. Addison. 

[Concluded from p. 278.] 

O NE of the chief arguments in favour of the important in¬ 
fluence exerted by terrestrial radiation in the production 
of that state of the atmosphere favourable to the attacks of 
disease, and known by the name of malaria, is drawn from 
the fact that in a]most,*nay I might say every case, where the 
violence of the symptoms induced by it will permit us to ob¬ 
serve the first impr^ons which it causes, we find that its 
baneful influence is exerted during the night-season, while in 
the day-time it is comparatively, if not quite, inert It would 
be needless to reiterate here the numerous proofs of this, dis¬ 
tributed among the writings of those many accurate observers 
who have been at the pains of noticing ime habitudes of ma- 

• Sec Phil. Mag. and Annals for October 1827, pp. 245,246,247. 

• laria. 
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laria. I shall content myself, therefore, with quoting only 
Dr. Ferguson, who observes in his History of the Marsh 
Poison, “ that the rarifying heat of the sun dispels the miasms 
which create fevers and violent diseases, and that it is only 
during the cooler temperature of the night, that they acquire 
body, concentration, and power.” 

Now surely any miasmatous effluvia liberated from ex¬ 
posed vegeto-animal or other matters by the rays of the sun, 
must exist in the atmosphere as much if not more during the 
day-season than in the night r for it is more than probable that 
nothing is given up hy the ground after sun-set. How is it then, 
we may ask, that the great'potency of malaria at night, and 
its comparative harmlessness during the day,have so constantly 
forced themselves upon our notice ? Is it not because the air 
during the former period is cooled by radiation and rendered 
incapable of retaining those matters which the warmer air of 
the day-time held in perfect solution? A still atmosphere 
containing miasmatous matters, therefore, becomes dangerous 
to health in proportion as it reaches, by a gradual reduction 
of temperature, such as ensues from radiation, itsS dew point: 
for during the period when its temperature is elevated above 
this point, the malarious matter is without any, or of but little 
injurious agency; while the nearer it approaches the point at 
which moisture will be liberated from it, the more those ex¬ 
traneous matters it may contain become developed, as is fully 
shown by the much greater potency of odours at that period, 
of which numerous instances toight here be mentioned; but 
it will be sufficient to recall what every one must have ob¬ 
served during the summer months: after a hot day, if the air 
at night remains still, or is favourable to the process of radia¬ 
tion, it is truly astonishing how far odours will diffuse them¬ 
selves, and how powerful they generally are: a few hours after 
sun-set, on evenings favourable to the deposition of dew, many 
effluvia become very perceptible, and are potent and concen¬ 
trated in proportion to the stillness of the air and its approach to 
the dewpoint. Winds, although they very often cause consider¬ 
able reductions of temperature, are not so prejudicial, or so fre¬ 
quently productive of ill effects upon the human body, as those 
abstractions of caloric resulting from rftliation; and for this 
reason,—because in the former instance the morbific particles 
are dispersed, and so diluted by the aerial currents as to be 
rendered incapable of exercising any injurious influence upon 
the body, or only upon such as are rendered extremely sen¬ 
sible to the exciting causes of disease; whereas in the latter 
instance they become often greatly accumulated, and so highly 
prejudicial, that few escape. * 


In 
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In this country the pernicious nature of the morning and 
evening mists formed over low grounds has been observed, 
and inliotter climates I need scarcely say that their influence 
in generating fever is as notorious as any of the best established 
facts on this subject; and the progress of the sun upwards 
being a remedy for the morning mists, and the day altogether 
for those of the night, seems to confirm the opinion, that a 
watery and moist atmosphere is the active conductor or repo¬ 
sitory of malaria; and that when the former is dissipated, the 
latter is checked in its progress;*when the one is entirely di¬ 
spersed, the other may be destroyed: so that the matter of 
malaria seems to be defined as td its place .and extent by va¬ 
pour and mist*. 

That the diseases arising from miasmata in the air do some¬ 
times cease in a definite and sudden line, and terminate also 
at particular altitudes, has often been observed and recorded; 
and these remarkable instances cannot be satisfactorily ex¬ 
plained upon any other supposition than that afforded by the 
radiation of caloric. To explain their cessation in the former 
instance, we may remark, that that depression of temperature 
which ensues at night over a good radiating surface, may be 
sufficient to render active the miasms existing in the air; while 
over others, less powerful in the dissipation of'caloric, the de¬ 
pression of temperature may not be sufficient; and it is probable 
that in many cases an atmosphere rendered prejudicial by the 
one, is again made innoxious by passing over tlie other. With 
respect to altitude, I have befere shown that slight elevations 
are frequently a protection against the heavy miasmatous air 
which subsides to the lowest situations. 

But to place this important subject in the clearest possible 
light, let me endeavour (by an appeal to some well-known 
chemical facts) to set forth the nature of the connection ex¬ 
isting between free caloric and the matter of malaria. Let us 
suppose that the former exerts over the latter an influence ana¬ 
logous to that exercised by an acid over an alkali (neutralizing 
its qualities and destroying its effects), and we shall immedi¬ 
ately perceive that thee mere presence of malarious matters in 
the air may not be sufficient to excite in the human body 
a stat^j, of disorder /jr disease: carry the reasoning a little 
furtheir, and then we can fully understand the way in which 
radiation proves injurious. Are we not warranted in conclu¬ 
ding, from those facts which observation and experience have 
discovered to us, that similar phaenomena are exhibited in the 
relations subsisting between the matter of heat and miasmatous 

* Vide Macculloch’s Esi^ay, pp. 259 and 274. 
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effluvia, as we witness among the various combinations of the 
chemical world ? Withdraw one of the elements of a binary 
compounli, and the other becomes immediately apparent, and 
is developed with all those potent qualities which had been 
destroyed or neutralized whilst in union. So miasmatous mat¬ 
ters are inert while fixed to the ground, from which they can 
arise only in conjunction with caloric; and as long as they 
continue together no ill effects ensue: but diminish the tem¬ 
perature, or, in other words, take away the caloric, and the 
injurious qualities of the miasms immediately become appa¬ 
rent. It may be objected, that if the injurious agency of mi¬ 
asmata in the air results frofii the mere abstraction of heat, no 
reduction of temperature could ensue without the production 
of malaria.—But this is not true; for we may justly suppose 
that in a great majority of cases there is not suffleient noxious 
matter on the ground to saturate—if I may be allowed the 
term—the caloric existing in the air, and therefore that in these 
instances great reductions of temperature may take place with¬ 
out any appearance of malaria, in the same manner as (to carry 
on the analogy drawn from chemical combinations) we can 
detach a portion of the acid from a supersaturated salt, with¬ 
out developing the existence or qualities of the alkali. On the 
other hand, the miasmatous source may sometimes afford a 
supply amply sufficient to satisfy even a very high temperature; 
and then any trifling escape of caforic will be accompanied 
with an injurious precipitation: and if the cooling process con¬ 
tinues, a highly noxious malaria will result. 

It ^s been observed, that very often the diseases arising 
from malaria ensue upon the temperature of a place reaching 
a certain point; that they increase in frequency and violence as 
the heat increases, but diminish as the mean temperature falls. 
These facts are not at all irreconcileable with the phenomena 
of radiation; for in these cases we may justly suppose, that at 
the higher temperatures malarious matter is liberated from the 
soil, the quantity of which is greater in proportion to the ther¬ 
mometric rise, while the lower temperatures are not sufficient 
to liberate any quantity of the noxious effluvium and diffuse it 
through the air: in the former case the radiation of caloric 
will be attended with disease, in the latt<D' it will not. 

1 might here relate many facts tending to show the inti¬ 
mate connection which subsists between calpric and miasma¬ 
tous effluvia, but I conceive that what has been here stated 
will be ample to establish this point, as well as the fact that the 
latter become virulent in proportion to the abstraction dT the 
former by the process of radiation. 

In conclusion, I shall briefly point out the importance of 
Hfew Series. Vol. 4. No. 23. Nov, 1828. 2 U the 
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llie foregoing observations, if they shall be found correct, to¬ 
wards the attainment of that desirable end, the protection of 
mankind against the injurious impregnations of the air. 

As regards the prevention of the rise of miasms from the 
ground, I fear we have too little controul over the powerful 
agency of the rays of the sun to adopt successfully any plan 
with reference to this head. The solar influence is too great and 
too general to enable us to obstruct the emanation of various 
effluvia from the soil: nevertheless, much may be done by re¬ 
moving as far as possible from the surface of the ground any 
thing likely to aflbrd them ; and although our endeavours on 
this point must be very inefficient® they may be more success¬ 
ful and beneficial if directed to obviate those conditions which, 
as we have seen, have such a considerable effect in rendering 
active the noxious properties of malaria; viz. 1st, by prevent¬ 
ing the dissipation of caloric through a still atmosphere; 
and, 2ndly, by promoting those aerial currents which tend so 
much to dilute and carry oft' any deposition which may ensue 
from that process. 

In order to accomplish the former of these indications, we 
must use every means in our power to diminish the radiation 
of heat from the ground after sun>set, or to remove as far as 
possible from the circle of its operation, by attaining during 
the night-season some moderate elevation, interspersed here 
and there with lofty trees, *and hedges or inclosures, and placed 
to windward of the more rapidly radiating surfaces which may 
be near: for altliough we speak of a calm and still atmosphere 
as being highly favourable to the development of malaria, still 
it must be understood that in almost every instance there are 
gentle, although perhaps imperceptible currents in the air, fully 
sufficient to waft to a considerable distance the miasms libe¬ 
rated by the dissipation of caloric; and any increase of tem¬ 
perature which such currents may acquire in their passage over 
less perfect radiators, will not always be enough to disarm them 
of their injurious influence. In situations therefore more 
particularly, where we are likely to be subjected to miasma- 
tous products, and where the air at night is generally still, or 
where the gentle breezes are found to sweep over tracts fa¬ 
vourable to radiation,^t behoves us to endeavour,—by exciting 
artificially aerial currents, and by raising or keeping up the 
temperature of the air of the place where we may be by cir¬ 
cumstances constrained to remain,—to prevent the deposition 
and development of malaria. This may be accomplished by 
lighting lar^e fres to windward of the place of our nightly so¬ 
journ.—This is not a new idea: fires have already been observed 
to be beneficial in warding off* the nocent power of malaria, 

• though 
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though the principle upon which they act has not been pro¬ 
perly understood) and consequently they have never been 
employed to the best advantage for this purpose. Dr. Mac- 
culloch relates a very important case, where a superintendant 
engaged in directing the cutting of wood in Africa, erected 
thirty earthen furnaces on the spot where Ins men were em¬ 
ployed, lighting them every day. Before this, he had always 
from forty to forty-eight of his workmen sick; when in a 
short time they were reduced to twelve, tlien to four, and 
finally to one. Napoleon adopted the same expedient very 
largely, and with success, when his armies were occupied in 
the very worst district of ifaly*. Knowing the principle of 
their operation, I should recommend them to be lighted at 
sun-set, and to be allowed to burn until sun-rise, having a re¬ 
gard to their position as pointed out in the foregoing remarks. 
Where large numbers of human beings are congregated to¬ 
gether, as in armies, camps, &c., and where their situation at 
night is too often determined by other circumstances than sa¬ 
lubrity, the value of these observations, with the knowledge oi 
the principles which should direct their application, cannot but 
be very apparent. 

It w'ill be easily seen, from what has already been said, that 
fires as defences against malaria will be much more necessary 
during the nocturnal period than*aj: any other; and even at 
this season, when the wind is blowing strongly and the night is 
overcast, they will not be so much rcquireil as when the air is 
clear and still.—It is not my ititentioii to speak here of those 
various extraneous circumstances which render the body more 
susceptible of injurious influences at night than during the 
day,—such as bodily and mental exhaustion, sleep and dimi¬ 
nished temperature; nevertheless they are well w'orthy of our 
serious regard, as cooperating powerfully with noxious mias¬ 
mata in producing a state of disease. 

Malvern, July 1, 1828. WiLLiAM Addison. 


LVI. yin Account of the Formation of Alcoates, DifniteCom- 
pounds of Salts and Alcohol analogous to the Hydrates. By 
Thomas Graham, Esq. M.A. F.R.S*F. 

[Concluded from page 272.] 

II. Atcoaie of Nitrate of Magnesia. 

I T is difficult to expel the whole of the water with which ni¬ 
trate of magnesia is combined, without driving off' a por¬ 
tion of the acid, and decomposing the salt. For this salt may 
* Macculloch’s Essav, p. 286. 

2^112 ■ be 
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be wholly reduced [to magnesia] in a glass-tube by the heat of a 
spirit-lamp, and yet a sand-bath heat of600° or 700° is not suf¬ 
ficient to drive off all its water of crystallization. But a partial 
decomposition of this salt is of no great consequence, as alcohol 
dissolves the undecomposed portion of the salt, while the mag¬ 
nesia resulting from the decomposition precipitates, and may 
be separated by decanting the solution, or by filtering. 

Four parts alcohol at 60° dissolve one part nitrate of mag¬ 
nesia, and boiling alcohol dissolves more than half its weight 
of this salt. From the great difference between the solubility 
of this salt at high and low temperatures, the alcoate is ob¬ 
tained with facility. A hot solutidn, containing a greater pro¬ 
portion of niti’ate than one part to three parts alcohol, became, 
upon cooling, an irregular dry mass, which could be indented 
by the point of a glass-rod, but was much harder than the al¬ 
coate of chloride of calcium. In solutions considerably weaker 
crystals were deposited on cooling, which Sometimes resembled 
the crystals of the former alcoate, but were much smaller, and 
less distinct; but more frequently, the crystals were exceed¬ 
ingly minute, and detached, without any regular form which 
could be discerned. But the great mass of crystalline matter 
precipitated in scales of a pearly lustre and whiteness, but ap- 
j)arently made up of the small crystals. 

Dried by pressure, in blotting paper, this alcoate much re¬ 
sembled the alcoate of chloride of calcium in external charac¬ 
ters. It sank ill water, but floated on the surface of a saline 
solution of the specific gravity M. Heated, it melted readily; 
boiled, and much alcohol was given off. When boiled vio¬ 
lently, red fumes rise with the aicohbl-vapour; but when dried 
slowly, no loss of acid takes place. 

Upon cautiously heating 13*4 grains alcoate of nitrate of 
magnesia to dryness, there remained 3*56 grains nitrate of 
magnesia. This gives 9‘84 alcohol to 3*56 nitrate of magnesia. 
But the atomic weight of anhydrous nitrate of magnesia is 
9*25. Now, 3*56:9'84:: 9*25: 25*57. 

In another case, 16 grains alcoate were reduced to 4*2 grains. 
This gives 11 *8 grains alcohol to 4*2 grains nitrate of magnesia. 

4*2 : 11*8;: 9*25: 25*99. 

On the suppositioi/ that this alcoate consists of one atom 
nitrate of magnesia united with nine atoms alcohol, the alcohol 
should amount to 25*875, a number intermediate between the 
two results. This alcoate will be thus represented: 


One atom nitrate of magnesia. 9*25 

Nina atoms alcohol. 25*875 


35*125 

III. Alcoate 
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III. Akoate of the Nitrate of Lime. 

Nitratfe of lime may be obtained anhydrous with much 
greater facility than nitrate of magnesia, as, after being dried 
on the sand-bath, it may be heated in a glass-capsule by the 
«iirit-lamp without decomposition, although it partially fuses. 
Boiling aWhol saturated with ti)is salt formed a solution, 
which became very viscid on cooling, and remained without 
crystallizing for a whole day. But during a frosty night it 
was resolved into an amorphous solid, slightly moist, but with¬ 
out any appearance of crystallization. This substance was 
carefully dried in the usual way. 

14>*8 grains were reduced by heat to 8*8 grains. This gives 
6 grains alcohol to 8*8 grains nitrate of Time. The atomic 
weight of anhydrous nitrate of dime is 10’25. Now, 

8*8:6;: 10*25;6-98. 

In another case, 15*6 grains were reduced to 9*2, which 
gives 6*4 alcohol to 9*2 nitrate of lime. But, 

9*2: 6*4:; 10*25: 7*13. 

This approaches 7*1875, or two and a half equivalent propor¬ 
tions of alcohol. 'I’he composition of the alcoate of nitrate of 
lime would be represented on this view, by 


Two atoms nitrate of lime.^.. 20*5 

Five atoms alcohol.. 14*375 


• 34*875 

In another strong alcoholic solution of nitrate of lime, a few 
irregular crystals were deposited; but the quantity was not 
sudicient to admit of examination, although they proved that 
this alcoate is capable of crystallizing. 

IV. Akoate of Protochloride of Manganese, 

The protochloridc of manganese, dried ifi a glass-tube, at a 
red heat, was light, friable, and of a reddish colour. Alcohol 
dissolved a very large quantity of it. When the solution was 
made at a high temperature, the alcoate crystallized readily 
upon cooling in plates with ragged edges. 14*6 grains of this 
alcoate, carefully dried by pressure in blotting paper, were re¬ 
duced by heat to 7 grains. The alcoate, therefore, consisted 
of 7 grains protochloride of manganese, and 7*6 grains alcohol. 
The atomic weight of protochloride of manganese is 8. Now, 

7 : 7 * 6 :: 8 : 8 * 686 . 

This slightly exceeds three atoms alcohol == 8*625, but the 
approximation to the theoretical number is as close a^ could 

be 
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be expected. The composition of this alcoate may therefore 
be expressed by 

One atom protochloride of manganese 8’ 

Three atoms alcohol. 8*625 

16*625. 

V. Alcoate of Chloride of Zinc. 

Alcohol dissolves chloride of zinc with great facility, and 
the solution when filtered is of a light amber colour. This 
solution may be concentrated to a very great extent without 
injury, and becomes so viscid when cold, that it may be in¬ 
verted without flowing perceptibly. It is not till so concen¬ 
trated that it begins to deposit crystals, which are small and 
‘independent, but apparently of no regular shape. A viscid 
solution, in which crystals formed, was found to be composed 
of 20 parts chloride of zinc, and 7 parts alcohol. The small 
proportion of alcohol is astonishing; yet no more alcohol was 
given out when the chloride was heated nearly to redness, and 
began to volatilize; nor did a portion of the chloride thus 
heated take fire when exposed directly to the flame of a 
candle. 

The ciystalline matter w£is dried with difficulty by pressure 
in blotting paper. When dry, it possessed tlie usual waxy 
softness of the alcoates, ar\d»was of a yellowish colour. Heated, 
it entered into a state of semifusion, and gave 00 * its alcohol. 
Nine grains alcoate were reduced by the application of suffi¬ 
cient heat to 7’65 grains. Hence the alcoate consisted of 7*65 
chloride of zinc, and rv'J5 alcohol. But the atomic weight of 
chloride of zinc is 8*75. 

7-65: 1*35:: 8*75: 1*544. 

1*544 slightly exceeds 1*4375, or half an atomic proportion 
of alcohol. It is probable that the excess was owing to the 
difficulty of freeing the alcoate completely from the viscid so¬ 
lution. According to this view, the alcoate of zinc consists of 


Two atoms chloride of zinc. 17*5 

One atom alcohol. 2*875 


20*3?5 

Besides these alc4)ates, similar compounds of chloride of 
magnesium and of protochloride of iron and alcohol were 
formed^ although in quantities too minute to enable me to as¬ 
certain their proportions. Alcohol is retained with great force 
by chloride of iron, and is partially decomposed when heated, 
as is the case with many metallic chlorides. 

As I had it only in my power to present the fixed alkalies 
to absolute alcohol in the state of hydrates, no alcoate ap¬ 
peared 
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peared to be formed. The same was the case with the vege-* 
table acicjs soluble in alcohol. 

It is probable that many more alcoates of salts may be 
formed, particularly of the metallic chlorides. The great ob¬ 
stacle to their formation is the difficulty, and frequently the 
impossibility, of rendering the salts perfectly anhydrous, be¬ 
fore their solution in alcohol is attempted. 


I am not aware of any other compounds in the solid form 
of the same class as the hyc^ates and alcoates. But there is 
an oxide, classed by Dr. Thomson in his System of Chemistry, 
with water and other neutral and iinsalifiablc oxides, the ha¬ 
bitudes of which with certain salts are exceedingly remarkable, 
and have been looked upon as anomalous, but on which the 
established pro])crties of hydrates and alcoates appear to me 
to throw some light. I refer to the deutoxide of azote or ni¬ 
trous gas. 100 volumes pure water are capable of absorbing 
only 5 volumes of this gas, according to the experiments of 
Dr. Henry. But Dr. Priestley and Sir H. Davy ascertained 
that certain metallic salts, particularly the protosalls of iron, 
are capable of absorbing this gas in large quantities; and again 
emit the greater part of it unaltered, on being lieated. I hat 
the absorption of deutoxide of azUt^ by these salts, is not de¬ 
pendent upon the oxygen of their bases, or the water which 
they contain, 1 have proved in two ways, in the case of pro¬ 
tomuriate of iron. By heating this salt to redness in a glass- 
tube, it is reduced to the state of protochloride of iron. Now, 
I find that this chloride in the dry state absorbs deutoxide of 
azote, although in a comparatively small proportion. And the 
alcoholic solution of the chloride, where neither oxygen nor 
water interferes, appears to exceed tlie aqueous solution of 
the protomuriate in its capacity for deutoxide of azote. 

Deutoxide of azote, formed by the action of dilute nitric 
acid on copper, was conducted into a globular receiver sur¬ 
rounded by cold water, and thence through a glass-tube of 
two feet in length, filled with small fragments of chloride of 
calcium.* Thus dried, tlie deutoxide of azote w’as passed slowly 
over carefully prepared protochloride or iron in the state of 
powder, and contained in a glass-tube of small diameter. The 
protochloride immediately became darker in colour; and upon 
being withdrawn, after exposure to the current of gas for some 
time, was found to retain the smell of nitrous gas, and to have 
increased in weight. In one case, 30 grains chloride had in¬ 
creased to 311 grains; and in another case, 25 grains chloride 

to 
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to 25*5 grains. On being gentiy heated, the deutoxide of 
azote was evolved, and the chloride restored to its former co¬ 
lour. 

The solution of protochloride of iron in absolute alcohol, 
absorbed a much greater quantity of deutoxide of azote, and 
became nearly black. A solution saturated with gas began 
to boil at 100^", evolving gas in great abundance, which, being 
collected in the pneumatic trough, proved to be pure deutoxide 
of azote. The greater j^art of the gas was exjjelled before the 
alcohol rose to its boiling point, and after the solution was in 
the state of ebullition for a few seconds gas ceased to rise, and 
the alcoholic solution recovered its original colour, which was 
generally a chocolate-brown, from the presence of a little bi¬ 
chloride of iron. 'I he quantity of gas evolved from a solution 
of one part protochloride of iron in five parts absolute alcohol, 
amounted to 23 times the volume of the alcohol. 

I think it probable that the absorption of deutoxide of azote 
by protochloride of iron, is analogous to the absorption of al¬ 
coholic and aqueous vapours by the same body. For 1 fitid 
that protochloride of iron absorbs alcohol-vapour as well as 
the vapour of water. The absorption of deutoxide of azote 
may depend upon a tendency of chloride of iron to deliquesce 
in like manner, in an atmosphere of that neutral oxide. At 
a very low temperature, which it is perhaps out of our jwwer 
to reach, protochloride of iron would probably absorb this gas 
in sufficient quantity to exhibit the appearance of delique¬ 
scence, 'and might form with it a neutral compound similar 
to its alcoate or hydrate. 

A reason can also be given for the superiority of the aqueous 
and alcoholic solutions of this chloride over the dry chloride 
itself, in absorbing deutoxide of azote. We formerly saw that 
the alcohol of the alcoate of chloride of calcium was completely 
expelled by a heat of 250°, w'hen no water was present, but 
that, when a considerable quantity of water was present, al¬ 
cohol was retained by that chloride at the temperature of 400° 
or 500°. Now, chloride of iron might be enabled to retain 
deutoxide of azote mdire powerfully, by the assistance of al¬ 
cohol or water, in the same manner. But the retaining power 
we have formerly fof^nd in a similar case to be an index of the 
absorbing power. Hence solutions of protochloride of iron 
might absorb deutoxide of azote more powerfully than the 
chtoride itself. 


LVII. On 
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LVII. On the Luminous %one observed in the Heavens on the 
^9th of September last. By Capt. H. Kateb, V,P.B.S, 


Sir, 


To Mr. Taylor. 


^T'HE substance of the following communication was in- 
serted in the Times newspaper of the 4th of October; but 
as it seems desirable that phenomena of this kind should be 
permanently recorded, I shall feel obliged by your giving it a 
place in the Philosophical Magazine. 

On the 29th of Septembei* last, Professor Moll and myself, 
being at Chesfield Lodge near Stevenage, observed at 8^ 35® 
mean time, a zone or luminous belt extending itself in the 
heavens from the eastern to the western horizon, llie light 
of the zone was white, uniform or nearly so, and surpassing 
much in intensity that of the milky-way. Its breadth (nearly 
equal throughout) was about three-lburths of the distance 
from |3 to y Aquilae, or 3° 45'. The edges of the belt appeared 
perfectly well defined and equally luminous with the middle, 
and its transparency W'as such that the stars were distinctly 
seen through it. 

The observations made at the moment were, that the belt 
covered the Pleiades, and appearec^ to be equally distant from 
aArietis and y Andromedm. It passed between a Aquilae 
and ocLyrae, at the distance from a Aquilae of one-third or 
two-fifths of the interval between these stars. Professor Moll 
observed that its edges were upon |3 and y Ophiuchi. Lower 
down, near the western horizon, this luminou szone suffered 
a very remarkable inflexion towards the north, and soon 
aller was lost in the clouds at a little distance above the hori¬ 
zon. On tracing the course of this phaenomenon upon a ce¬ 
lestial globe, its path appears to have been nearly that of a 
great circle, meeting the horizon about tlje E.N.E. and W. 
By S. points. The altitude of the centre of the most elevated 
part appears to have been about so that it must have 
been nearly in the plane of the dipping-needle, and nearly at 
right angles to the magnetic meridian. 

At S'* 42® mean time, the belt began to fade slowly from 
the east towards the west, and at 9'* 22® no trace of it was 
perceptible. Its light during the whole time appeared per¬ 
fectly steady and without any coruscations. 

There was much wind from the S.E. The stars were Un¬ 
usually bright. The height of the barometer was 29*12 inches, 
and the thermometer 59°. 

It may not be uninteresting to add, that a gentleman re- 
NewSeries, Vol, 4. No. 2S,.Nov. 1828. 2 X marked 
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marked that the setting sun had a very unusual appearance, 
being; as he described it, of a pale dirty yellow: and a letter 
whicn I have received from Cromer in Norfolk, mentions on 
that evening “ a very beautiful setting sun, quite out of the 
common waybut U is not stated in what its peculiarity con¬ 
sisted. 

The latitude of Chesfield Lodge is 51® 56' 15", and its 
longitude about 43 seconds in time west from Greenwich. 

1 am. Sir, your obedient servant, 
Chesfield Lodge, Oct. 14,1828. Henry KateR. 


LVIII. Expression for the time of Vibration of a simple Pen¬ 
dulum in a Circular Arc. By A Correspondent. 

To the Editors of the Philosophical Magazine and Annals, 
Gentlemen, 

¥ TAKE the liberty of inclosing you an expression for the 
time of vibration in a circular arc, which does not appear 
to have been noticed by any writer on Dynamics. 

I am. Gentlemen, your humble servant, 
_ J. W. L. 

Let rj; be the angle ivhich the pendulum makes with the 
vertical, a the arc dirough which it moves, r the radius of 
die circle, g the force of gravity, t the time; then 
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Expanding these series by the known methods, and inte^a- 

ting 
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ting from (r = —^ to <r as + the time of an oscillation is 
given by either of the following series:— 



LIX. A Letter to William Morgan, Esq. F.R.S. on the Ex¬ 
perience of the Equitable Society. By A Correspondent. 

Dear Sir, 

tT AVING unfortunately failed, on some former occasions, of 
fully comprehending the meaning of your expressions, I 
earnestly intreat your attention to a few remarks on your late 
statement of the Experience of the Equitable Society, in order 
that you may correct, if possible, the exaggerated conclu¬ 
sions which appear tome to be fairly'deducible from the num¬ 
bers that you have published; for I have no doubt that you 
will unite with me in sincerely deprecating the dangerous con¬ 
sequences, that would result from the hasty adoption of these 
conclusions in the practice of life assurance, although they 
may still be very useful as cautions deserving the attention of 
the granters of annuities. 

Your table, lately published, stands thus ; 

That is. 


Age. 

Number. 

Died [annually]. 

One in « 

20 to 30 

4720 

29 

163 = 188—25 

30 to 40 

15951 

106 

150=185-35 

40 to 50 

27072 

201 

1.35 = 180-45 

50 to 60 

23307 

339 

69=124-55 

60 to 70 

14705 

436 

34= 99-65 

70 to 80 

5056 

219 

* 17 = 92-75 

80 to 95 

701 

99 

7= 94-87 


[View of the Rise and Progress of the Equitable Society, 
8vo 1828. p. 42.] 

1. I have first to observe, that the numbers of the column 
marked with an asterisc, which vary from 188 to 92, ought 
all, according to Halley^s earliest hypothesis, to be lOO; and 
according to Demoivre’s correction of that hypothesis, to be 

2 X 2 86 only. 
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86 only. The mean of the numbers here computed is 137: 
and nearly in the proportion of 86 or 87 to 137 does the ex¬ 
pectation of life, as exhibited by this table, exceed the estimate 
of the Northampton table: a result not materially differing 
from the proportion of 2 to 3, which you assign. 

2. But a more remarkable peculiarity of the decrements, or 
rather the decremental quotients, derived from your table, is 
the regularity which is observable in their progress after the 
period of middle life; each of the numbers, which express 
them, being precisely or very nearly the half of the preceding 

13s 

number. Thus, disregarding fractions, we have — = 67 for 

69, ^ r= 34, ^ = 17, and -^ = 8 for 85, which is equiva¬ 
lent to 7 at 87^. 

3. We may therefore continue this series with perfect con¬ 
fidence, until the whole number of lives is exhausted, taking 
the annual decrement at 95,i, at 105,^, and at 115,1, which 
may be supposed to be a sufficient age for the termination of 
our computations. 

4. The decremental quotient in your table,-is very 

nearly ; y being x the age, and z the number living: 

for this expression giifes us, from 25 to 85, (512, 256,) 128, 
64, 82, 16, 8 : and if we wish to modify the formula, we may 

make it more generally —™ = fl*', and y = b — cso that 


the computation might be adapted to the earlier ages, if we 
had sufficient documents for the purpose. 

5. We might at once form a table of mortality from the 
quotients thus computed, proceeding downwards from a single 
life at the age of 115 : but it will be much more convenient, and 
perhaps equally* accurate, to employ the method of fluxions. 

6. Since — = a*'A x. Ax being = 1,y = 5 — c j?, and 


Ay = -^cAx, we h*ave — ~ s= a*' . whence, substitu¬ 
ting, as usual, ^ for we have the equation ^ = off. ^ 

of which the fluent is hi* ss +/; which becomes,for 

etna 


the values a = i and c = tV»/- - “ - y— ’ 

which, wheny is 11 *5, becomes/—*0049926; and if we suppose 
the number born to be 100,000, 11*5129254 *0049926, 

and 
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aiid/=: 11-5179180, and hla - 11-517918 - 

ing = When ^ = 0 and «*'= 1, hlz = -2-90903 

= h 1 so that about one in a million only would survive at 
115. 

7. It is obvious that, according to this formula, the value 
of z can never become wholly extinct, and that a population 
may be imagined great enough to have an individual living at 
any given age: but notwithstanding Mr. Gompertz’s ingenious 
speculations on patriarchal longevity, it can scarcely be ad¬ 
mitted that the analogy i&^ sufficiently strong to justify such 
a conclusion respecting more modern times; to say nothing 
of the population of the whole world as a limit which would 
require to be considered. 

8. The results of the formula are exhibited in the following 
table, in which they are compared with Mr. Babbage’s table 
of the Equitable Experience, with the Carlisle table, and with 
the table published in the Philosophical Transactions for 1826. 


Age. 

Living. 

11x2 

Cx2 


Nx-J,v 

( 0 

10000) 





(15 

9900) 





(25 

9761) 





(35 

9490) 





45 

8970 

9612 

• 9454 

10535 

10827 

50 

8561 

8910 

8794 

9263 

9523 

55 

8014 

806Q 

8146 

7928 

8160 

60 

7299 

7084 

7286 

6543 

6793 

65 

6396 

6048 

6036 

5130 

5440 

70 

5310 

4974 

4802 

3733 

4107 

75 

4075 

3876 

3350 

2432 

2773 

80 

2808 

2714 

1906 

1336 

1563 

85 

1654 

1302 

890 

571 

620 

90 

785 

340 

284 

177 

153 

95 

26 

40 

60 

31 

13 

100 

6-1 

0 

18 

7 

0 

105 

■7 


0 

1 


no 

-04 



•3 


115 

-01 


# 

0 


9. 

I am at a loss 

to understand how 

you will be able to 


reconcile the numbers of the first column of this table, with 
the opinion that ** the experience of the Equitable Office con¬ 
firms the accuracy of the Northampton table,” which is re¬ 
presented by the fourth column, on the supposition that a 
given number of individuals about 55 is to be compared, From 
ffiis age, and as far as 85, the first column certainly represents 

the 
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the numbers of your table, if I have not mistaken their import; 
but the formula may readily be made to extend with equal 
accuracy to ages somewhat above this limit, as well as to an 
earlier period. We may lake, for example, 105 for the age 
at which the decremental quotient, indicating the rate of mor¬ 
tality, becomes = 1, and make it 150 at 35; it must then be 
\/150 at the intermediate age of 70; and supposing = 

~ s= 1*0742, b being =:105, and c = 1, and the fluent 

becomes =/ -- y . y being 105—x, or/— 

and log a =s *031087, and for lOOOQ at birth,/ = 9*218; which 
gives, at 95, 11 , instead of 26, and at 55, 7207, a number 
nearer to the truth than the former. 

10. If, happily for the welfare of mankind, it should here¬ 
after appear that any firm reliance ought to be placed on these 
conclusions, or if the formula could be any otherwise modified 
so as to serve for the purposes of calculation, it might be made 
to afford essential assistance in determining the values of two 
or more joint lives; and by means of a proper table of fluents, 
the labour would be little greater for combinations of lives 
than for single ones, since the sums of the fluents would re¬ 
present the products of the quantities to be combined; and a 
single table might be computed, which would render the inte¬ 
gration of the fluent of (J.3? a matter of little difficulty. But 
such an improvement would at present be premature. 

While results like these, however, are fairly deducible from 
the face of the evidence that you have laid before the public, 
you must allow, my dear sir, thit any government granting 
annuities would be highly culpable in reckoning on values of 
human life like those which are represented by trie Northamp¬ 
ton tables; and that any private office has a right to expect, 
beyond such a valuation, a fair percentage for the payment of 
their unavoidable expenses. On the other hand, I do not see 
how it is possible fot any assurance office, not returning a 
large share of their profits, to satisfy the public'that their terms 
are reasonable, without acting most improvidently for their own 
interests. Such offices as' the Equitable are exempt from these 
objections; and 1 have npt the least doubt of the judgement and 
integrity with which you have long conducted the business of 
that Society, nor of the impropriety of calling on a private 
body to adopt any other r^ulations tlian those which are ap¬ 
proved by its members. But, as a man of science, it is natural 
to hope that you will be ready to allow other men of science 
to partake in the fruits of your researches, and that you will 
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be desirous of vindicating yourself from all possible suspicion 
of ambiguity and of inconsistency. 

I am, dear sir, with great respect, yours, &c. 

Waterloo Place, Oct. 13, 1828. # * * 


LX. An Abstract of the Charaetd's of Ochsenheimer’s Genera 
of the hepidoptera of Europe; with a List of the Species of 
each Genus, and Reference to one or more of their respective 
leones. By J. G. Children, F.R,S. L. <§• E, F.L.S. 4'c. 
[Continuefl from p. 287-] 

Genus 9. LYC.<ENA, Fab, 

Thecla et Hesperia, Fab. Polyommatus, Latr. 
Argyreus, Argus, Pterouuus, Battus ciGuaphium, Scop. 
CupiDo, Schrank. . Rustici, Hiibn. 

Fam. a.— I-iegs, first pair shorter than the rest. 

Wings, upper surface generally blue, especially in the males; 
in the females often brown, with a row of reddish-yellow 
spots near the exterior margin; under surface almost 
constantly grayish, with numerous ocelli with black pu¬ 
pils surrounded by white irides*. 

Antennae filiform, terminated by an elongated, compressed club. 
Larva onisciform; head black, and, as well as the feet, very 
small, and scarcely perceptible; the body laciniate as 

* Latreille at firist subdivided his genus Polyommatus into three great 
croups,— Ics petits-porte-queue, les argusy and les bromes ; and subsequently 
he established several smaller sections in each of those subdivisions. Mr. 
Stephens has arranged the British Lycesnideo in the three genera Theda, 
Lyc/ena, and Polymmatus, including in the first, those insects *Mistin- 
guished by the sombre tints of the upper surface of their wings, and the 
pale streaks with which they are adorned below; by the pubescence of the 
eyes, the abbreviated, triangular anterior wings, and the ovate-triangular 
posterior ones, which are usually furnished near the'anal angle with one or 
more short linear tails, or are strongly denticulated on that part.”—*' The in¬ 
digenous LyccBtuB are known by the brilliant coppery tints which adorn the 
greater portion of the disc of the upper surface ^f the wingsand though 
considerable diversity of habit and lorm prevails amongst the Polyommati, 
they are in general distinguished by the ricn blue tyits with which their wings 
are enlivened. 

The LyceBTUB, he adds, are further discriminated from the ThecUiD by 
their naked eyes, and by the want of the tail-like appendages to their pos¬ 
terior wings; and from the Polyommati, by the abrupt obtuse club of.tb^ 
antennae, the more evidently denticulated posterior wings, and the superior 
size of the pulvilli, or foot-cushions.—The antennae of Stephens’s 
ommati have an abrupt compressed club, terminating in a lateral point; 
those of the Theche have the club elongate, cylindric-ovid.—See Illustr. of 
Brit. Entom. vol. i. (Haustellata), p. 75-“83. 


usual, 
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usual, the back elevated, and generally beautifully co¬ 
loured. 

Pupa rather long, naked; colour whitish, with some dusky 
spots on the back and side. 

Metamorphosis usually on the stem of a plant; rarely under 
the surface of the ground. 

Species. Icon. 

a. No transverse reddish-yellow fascia on the under surface 
of the posterior wings. 

1. L. Ariorif Linn, Ernst, I. PI. XLI. f. 36. d.e. f. 

2. — AkoUf Fab. Ernk, 1. PI. XLI. f. 86. i. k. 

PI. LXXXIII. Suppl. II. 
PI. 4. f. 80. a.—d. tert. 

3. •— lolaSi Ochs.* 

4. — Euphemus, Hubn. Ernst, 1. PI. XLI. f. 36. g. h. 

5. —• ErebuSf Fab. Ernst, 1. PI. XL. f. 86. a—c. 

6. CyUarus, Fab. Ernst, I. PI. XLI. f. 86. o. 

7. AciSf Ochs. Ernst, I. PI. XLII. f. 88. a—d. 

8. Argiolusj Linn..., Ernst, I. PI. XLI. f. 86.1. m. 

9. Damon, Fab.. Ernst, I. PI. XLII. f. 87. a—d. 

10. Alsus, Fab.. Ernst, I. PI. XLII. f. 88. e. f. 

11. Lpsimon, Hubn. Hubn. Pap. Tab. 105. f. 534.53.5. 

(mas.) 

12. — Pheretes, Hubn. Hiibn. Pap. Tab. 97. f. 495.496. 

(mas.) Tab. 107. f. 548.549. 
‘ (foem.) 

13. — Daphnis, Hiibn. Ernst, I. PI. XXXVIII. f.81. a. b. 
h. A transverse fascia of orange-coloured spots on the under 

side of the posterior wings, near the outer margin. 

14. — Corydon, Fab. Ernst,!. PI.XXXIX. 1.83.a—d. 

15. Dorylas, Hubn... Ernst,I. PI. LXXXIII. Suppl. II. 

PI. IV. f. 82. a—d. bis. 

16. — Adonis, Fab. Ernst, I. PI. XXXIX. f. 82. a—e. 

17. — Icarius, Esp. Hiibn. Pap. Tab. LIX. f. 283. 

(mas.) 284. 285. (foem.) 

18. — Alexis, Hiibn-..,. Ernst,!.PI.XXXVIII.f.80.g.h. 

19. — Eros, Ochs. Hiibn. Pap. Tab. 108. f.555.556, 

(Hiibn.) (mas.) 

20. — Orbituhis, Esp.... Hiibn. Pap. Tab, 103. f.522.523. 

(mas.) 524.525. (feem.) 

21. Agestis, Hiibn.... Hiibn. Pap. Tab.62. f. 303.304. 

(mas.) 305.306. (feem.) 

* Sp. n.—L. alia integris coeruleis, mans immaculaUs, foeminse fusds, disco 
coenileo, subtils cinereis, lunula media strigaqiie punctorum nigroruro occl. 
larium, 

‘ 22. L. Eu- 
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Species. Icon. 

22. L. Eumedon, Fliibn.. HUbn. Pap. Tab. 62. f. 301.302. 

(mas.) 138. f. 700.701.(rceni.) 

23. — Admetust Hiibn... Ernst, I. PI. VI. Siippl. 111. K 80. 

a—d, quart. 

24. — Optileie, HUbn... Ernst,!. P1.LXXX1V. Siippl.II. 

PI. 5. f. 85. a—c. tert. 

21 — Argusy Linn. HUbn. Pap. Tab.64. f.316.(inas.) 

(var. Jfcmw,Fab.) 317.318. (foeni.) 

26. — Aegoiiy Huhii . HUbn.Pap. Tab.64. f. 313.(mas.) 

,314.315. (ftcni.)* 

27. — Amyntasy Fab. ... 45rnst,I. Pl.XXXVII.f. 78.a—d. 

28. — Pdysperchony 1 pj ^XX VII. f. 79. a. b. 

liergstraes.J 

29. — Hylas, Fab. Ernst, I. PI. XL. f. 85. e. f. 

30. — Dattusy Fab. Ernst,I. Pl.LXXXIV. Siippl.il. 

. PI. 5. f. 85. a—c. bis. 

FAM. B.—The upper surface of the wings usually of a reddish- 
gold, or copper colour, often with black inacuhv; the 
under surface always spotted; the posterior wings with 
an orange-coloured plain fascia, or composed of a scries 
of macula}, near the posterior margin; anal extremity 
usually distinctly angular. 

Lai-voy generally longer than those^qf the preceding family; 
usually pale green, and villose; I’airs reddish; head liglit 
brown, or brownish-white. 

Pupa brownish, usually obtuse ttt each end; suspended hori¬ 
zontally by threads attached to the neck and posterior 
extremity. 

Species. Icon. 

31. L. Heiky Fab. Ernst,I. Pl.LXXl. Suppl.XVII. 

f. 89. a—c. bis. 

* Oehsenheimer also quotes, inter alia, (though with a note of doubt,) 
Lewin’s Ins. pi. 39. f. 8. 9, as icons of his L. which, according to 

Haworth, represent Papilio {Lyccena) Artaxerxes. Through the kindness of 
James Wilson, Esq. of Woodville, Canaan, near Edinburgh, and author of 
the beautiful Illustrations of Zoology now in compe of publication, niy ca¬ 
binet is rich in specimens of that singularly local and rare insect, by com¬ 
paring which with Ochsenheimer’s specific charactejra of L. AEgon, it is ob¬ 
vious that he never saw the true L. Artaxerxes. I subjoin his sp. ch. of 
L. Mgm, and the very accurate one of P. Artaxerxes, as given by Mr. Ha¬ 
worth. 

L. Aegon. Alis integris coeruleis margiue lato nigro; subtfis ccerulcsccnti- 
albidis, punctis occllaribus: posticis fascia ferruginea ocellisque cceru- 
leo argenteis marginalibus.— Sc/m. von. Eur. I. part 2. p. 57.. 

P. Artaxerxes. Alis nigris, anticis puncto medio utrinque albo, posticis lunu- 
lis riifis, subtus margine albo rufo punctato. — Haw. Lep, Brit. p. 47. 
No. 62. 

New Series. Vol. 4. No, 23. Nov\ 1828. 2 Y 32. L. Circey 
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Species. Icon. 

32. L. Circe, Hiibn....... Ernst, I. PI. XLIII. f. 89. a—d. 

33. — Thersamon, Fab.. Hubn.Pap. Tab.69. f.34*6.(mas.) 

347. 348. (fem.) 

34. — Gordius, Hubii.. Ernst,!. PI.LXXII.Suppl.XVIII, 

f. 91. a. b. bis. P1.LXXIII. 
Suppl. XIX. f. 91. c. d. bis. 

35. — Hijfyponoe, Esp... Ernst, I. PI. XLIV. f. 92. a. b. 

PI. LXXII. Suppl. XVIII. 
f. 92. f. g. 

36. — Chfyseis, Fab. Ernst,I.Pl.LXXIII.Suppl.XIX. 

bi 

37. Etirybia, Ochs.... Hiibn. Pap. Tab.68. f. 339. 340. 

(mas.) 341.342. (fojin.) 

38. Hippothoe, Linn.. Ernst, I. PI. XLIII. f. 91. c. d. 

PI. XLIV. f. 93. a—c.t 

39. Virgaurea:, Linn. Ernst, L PI. XLIV. f. 92. c—e. 

40. Phleas, Linn. Ernst, I. PI. XLIII. f. 91. a. b. 

PI. LXXII. Suppl. XVIII. 
f. 91. e. g. h. 

41. Ballus, Fab. Hiibn. Pap.Tab.107. f.550. (mas.) 

Tab. 72. f. 360. 361. (foeiii.) 

42. — Rtibi, Linn. Ernst, I. PI. XLIII. f. 90. a. b. 

Fam. C.—The posterior viiings subcaudatc, with generally one 

or more reddish-yellow maculae above the short tail; a 
white transverse mscia (more or less distinct) either sim¬ 
ple, or composed of minifte maculm on the tinder surface 
of both w'ings. 

Lana similar to those of Fam. A., but less elevated, and 
rather broad at the fore-part; back hairy; liairs very 
fine and short. 

Pupa flat beneath; back very convex; generally attached to a 
leaf by a web, and filaments across the back. 

Species. * Icon. 

43. L. Remris, Esp. Hiibn. Pap. Tab. 73. f. 366. 367. 

(foem.) 

44. Quercus, Linft. Ernsb I. PI. XXXV. f, 71. a—c. 

45. Boetiem, Luin. Ernst, 1. PI. XXXVII. f.76. a. b. 

PI. LXXI. Suppl. XVII. 
f. 76. c. 

46. — Telicanus, Hiibn. Hiibn. Pap. Tab. 74. f. 371. 372. 

(mas.) Tab. 108. f. 553. 554. 
(Ibera.) 

t 38*. L. Ditpar, Haw. Curtis, Brit. Ent. I. PI. 12. <]' & $. 

Mr. Stephens observes, that this species may eventually prove to be the 
same as 7., Hippothoe, Ochsenheimer has omitted it altogether. 

. 47. L. Spini, 
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Bpecies. Icon. 

47. L. Spini, Fab. Ernst, I. PI. XXXVI. f. 74. a. b. 

48. —^ IlieiSi Hiibn. Ernst. I. PI. XXXV, f. 72. a. b.? 

PI. XXXVI. f. 75. a. b. 

49. — JEsculi, Ochs. Hubn. Pap. Tab. 109. f. 559.560. 

(mas.) 

50. — Acacifc, Fab. Herbst, Schm. Tab. 308. f. 3. 4. 

51. — IF. Knoch. Ernst, I. Pl.LXXXII. Siippl, II. 

52. — Pnmi, Linn. ErnsU.^PL XXXvi. 03. a-f. 

53. — Beltda, Linn. ^Ernst, I. PI. XXXV. f. 70. a—f. 

Genus 10. PAPILIO, Eah.^ Lat. 

Pterourus, Scop. PiERis, Schrank. Principes, Hiibn. 

Legs six, perfect (formed for walking). 

JVmgSf exterior margin of the anterior wings longer than the 
interior; posterior wings caudate, and excised to allow 
freedom of motion to the abdomen, or grooved to re¬ 
ceive it. 

Anlcmioi filiform, terminated by an oval obtuse club. 

Larva fleshy; head obtuse, small; neck furni.slied with a fur¬ 
cate, retractile organ. 

Pupa angular, anteriorly bifurcate,* Uistcned by a transverse 
thread. 

Metamorphosis in the air. 


Species. Icon. 

1. P. AjaXf Linn. Esper, Schm. I. Th. Tab. LI. 

Cont. I. f. 1. 


2. — PodaliriuSi Linn. Ernst, I. PI.XXXIV. f. 69. a—d. 

3. — Machaon, Linn... Ernst, I. PI. XXXIV. f.68. a—e. 

Genus 11. ZERYNTHIA, Qchs. 

Thais, Fab., Latr. Argyreus, Scop. Pieris, Schrank. 
Legs six, perfect (formed for walking). 

Wings, posterior elongated, dentate, ecaudate. 

Antemicc shovti knob oval; apex slightly»pointed. 

Larva similar to those of the preceding genus in form, with 
the segments of the body furnished with rows of stiff'hairs. 
Species. Icon. 

1. 'Z. Polyxena, Hiibn.. Ernst, I. PI. LII. f. 109. a. b, 

2. — Mcdesicaste, Illig. Ernst, I. PI. LXXVIII,' SuppL 

XXIV. f. 109. a--d. bis. 

3. — Rumina, Linn.... Hiibn, Pap. Tab. 124. f. 633.634. 

(mas.) 

2 Y2 


Genus 
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Genus 1^. DORITIS, Fab, 

Parnassius, Latr. Pieris, Schrank. 

Argus et Baitus, Scop. 

Legs six, perfect. 

IVings rather long, partially diaphanous; posterior excised, 
not enveloping the body. 

Both/ very short, thick, and hairy; the females with a strong, 
carinated, concave membrane on the posterior segment of 
the abdomen. 

Antmnce short; club elongated pval, straight. 

Larva with tentacula, and nearly of equal thickness through 
its whole length, hairy, hairs short. 

Pupaf oval, folliculated, inclosed in a thin web. 

S{)ecics. Icon. 

1. D. ApolUtms^ Herbst. Ernst,^ I. PI. LXXVI. Sup})l. 

XXII. f. 99. a—d. quart. 

2. — Apollo^ Linn. Ernst, I. PI. XLVII. f. 99. a—h. 

PI. LXXV. Suppl. XXL 
f. 99. a. b. bis. 

li. — DeliuSf Esp. Hiibn. Pap. Tab. 110. f. 567.568. 

(mas.) 

i; — Mnemosyne^ Linn. Ernst,!. Pl.XLVIII.f.lOO.a—c. 

I 

Genus 13. PONTIA, Fab. (Steph.) 

Pieris, Latr., Schrank. * Battus et Ascia, Scop. 
Mancipia, Hiibn. 

Legs six, alike in both sexes. 

JYii^gs entire, opaque; anterior somewhat triangular, some¬ 
times rounded at the tip, generally white, with some black 
.spots; posterior rounded, with a groove on the inner mar¬ 
gin to receive the abdomen, beneath often coloured yel¬ 
lowish or gl’eenish. 

Antenna with an abrupt, obconic, compressed club. 

Lai'va with a small, round head; body slender, tapering at 
each end, dowhy. 

Papa angular, aciiminated in front, supported by transverse 
threads on the middle and posterior portion of the body *. 

1. P. Ora- 

* Mr. Stephens, in his Illustrations, observes that the injects of this Genus, 
*' from the simplicity of their colouring, and their coinmon appearance, have 
been unworthily neglected in this country by collectors; and in consequence 
we still remain unacquainted with the history and metamorphosis of some 
of the species, which evidently arc far from uncommon.” Mr. Stephens has 
examined this group with considerable attention, and has been induced in 
consequence to introduce as distinct species, certain individuals which have 

‘ hitherto 
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Species. 

1. Po. Crateegii Linn.... 

2. — Brassic(B, Linn... 

3. — Rapcc, Linn. 

— Napij Linn. 

5. — Callidice,liubn..* 


6. — liaphanif Fab.... 


Icon. 

Ernst,!. Pl.XLVIII.f. lol.n—f. 
Ernst, 1. PI. XLIX. f. 102. a—c. 
Ernst, I. PI. XLIX. f. 103. a—d. 
Ernst, I. PI. L, f. lOi. a. b. 
HUbn, Pap. Tab. 81. f. 408.409. 
(mas.) Tab. 108. f. 551. 552. 
(fojm.) 

Esper,Schin.I.Th.Tab.LXXXlV. 
Cent. XXXIV. f. 3. (mas.) 
Tab.CXXIII. Cont.78.f.3. 
• (mas.) 4. (foem.) 


i)itlierto been considered merely as varieties of long established species:— 
for instance, the smaller variety of Po, Jirassicce constitutes his species Cha- 
riclca. Now it has been generally considered, that the chief difference 
between the larger and smaller varieties of Po. Brassietc consists in size and 
colour; to explain which, it is observed that the larger arc the mstival, 
and the smaller the vernal brood; and that the paler colours and smaller 
size of the latter arc owing, the one, to the solar rays not being sufficiently 
powerful, when the insect comes forth, to i)roducc the intense hue so con< 
spicuousin the supposed mstival brood oiPo, Brassica; ; the other, to the 
diminution in bulk, which the animal is presumed to sustain in consequence 
of the longer period that it remains in the pupa state, namely, from Septem¬ 
ber to April; whereas the mstival brood remains in that state a few days 
only. To these explanations Mr. Stephens objects, that Po. Brassicce also 
occurs early in the month of May, so that^ the difference of the sun’s inffu- 
cnce can, in those cases, amount to little. *And as to the supposed alter¬ 
nating increase and diminution of size in the vernal and mstival broods, it is 
an anomaly in Zoology, “unless Po. Rapmand Melra offer an example; 
but these insects, I presume, arc disliitict, upon similar grounds to those 
which appear to separate the insects that have promoted these observa¬ 
tions.”— Stephens. 'I'liese grounds are, at least as to Po. Brassicce and Cha- 
ric/cfl, that thelatter is considerably smaller than the former; Po. Brassicce has 
the tip of the anterior wings above, black, and the patch on its inner edge 
indented, the points of the indentations following the direction of the ncr- 
vurcs, and the extreme ti|) being slightly irrorated with white, with the cilia 
waved with black and yellowish; Po.Chariclea has the tip ash-coloured, 
without any internal indentations; the cilia with whiph it is fringed arc pale, 
and the under surface of the posterior wings of a deeper yellow and more 
thickly irrorated with dusky, than those of Pontia Brassicce. Stephens di¬ 
vides his genus into two sections,—the first containing “ the true Pontia;; 
the second, those insects which, if necessary to create {them) into a nev/ 
genus, may, after Hiibncr, be termed Mancipia.*' 

I'hc following arc his characters of the two scitions; 

“ A. With the terminal joint of the palpi longer than the second: the apex 
of the anterior wings obtusely angled: the posterior wings not varie¬ 
gated beneath: the pupa strongly angulated, with a distinct short pro¬ 
cess in front, and projecting lateral appendages in front of the wing- 
cases (Pontia).” 

“ D. With the terminal joint of the palpi shorter than the second: the an¬ 
terior wings distinctly rounded at the tip: the posterior variegated be¬ 
neath : the pupa angulated, with an elongated acute process or beak 
in front: lateral appcndiiges wanting (Mancipium).” 


7. P. Ohio- 
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7. P. Chloridice, Hubn. 

8. — Daplidice, Linn.. 

9. — Glaiicet Hiibn.... 

10. — Betemia, Hiibn... 

11. — Beliay Fab. 

12. — Ausonia, Hubn... 

13. — Tagisy Hiibn. 

14. — Carda}nineSil4um. 

15. — BuphenOy Limi.... 

16. — Sinapis*y Linn... 


Icon. 

Hubn. Pap. Tab. 141. f. 712.713. 

(mas.) 714. 715. (foem.) 
Ernsty I. PI. L. f. 106. a—c. 
Curtis, Brit. Ent. 1. PI. 48. 
(figura optima.) 

Hiibn. Pap. Tab. 107. f. 546.547. 
(mas.) 

Hiibn. Pap. Tab. 82. f. 412. 413. 
(foem.) 

Hiibn. Pap. Tab. 83. f. 417. 418. 
(foem.) 

Hiibn. Pap. Tab. 113. f.S82. 583. 

(foem.) Tab. 83. 416. (mas.) 
Hubn. Pap. Tab. 110. f. 565.566. 
(mas.) 

Ernst, I. PI. LI. f. 107. a—k. 
Ernst, I. PI. LII. f. 108. a. b. e. f. 
PLLXXVILSuppl. XXIII. 
f. 108. g. h. 

Ernst, I. PL L. f. 105. a—c. 


Genus 14. COLIAS, Fab., Latr. 

Aroyrkus et Battus^ iJScop. Pieris, Schrank. 

I^cgs six, alike in both sexes, moderate, slender. 

IVingSy anterior somewhat triapgular, posterior rounded, with 
a groove to receive the abdomen. 

Antcnnce short, rather slender, filiform at the base, towards 
the tip gradually thickening into an obconic club. 

* On this species Stephens has formed a new Genus, which he has called 
LuucoFiiAsiA. Its characters are as follows: 

"Genus 5. LEUCOPHASIA“, wiAi. 

"AiUcnius with an abAipt, obconic, compressed club; palpi very short, de¬ 
pressed, three-jointed, the basal joint large, conic, the second small, 
quadrate, the terminal one minute, globose: wings opaque, suborbicu- 
lar, the discoidal celj, small, basal; posterior wings slightly grooved 
legs alike in both sexes, moderate; claws distinct, bifid. Caterpillar 
cylindric, downy. Qkrpsalis angulated, fusiform, supported by a trans¬ 
verse thread.”— Illust. Brit. Entom. (Haustellaxa), vol. i. p. 24. 

Stephens refers Po. Cratt^gi to the genus Pieris, which he adopts as di¬ 
stinct from Pmtia; and in the latter genus he inserts as separate species 
Napeea:, Hiibn., and Bryonits, Wallner, both of which Ochsenheimer con¬ 
siders (though with a note of doubt) as varieties of Napi; and Stephens 
himself suspects also, that the former may possibly be nothing more. He 
has substituted Petiver’s name of Sabcllica: for that of Brt/onke, adopted by 
Wallner on the score of priority. 

Atvxaf, albus ; (pmis, apparilio. 


Larva 
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LaiDu elongated, nearly cylindrical, hairy, but the hairs so 
short that they appear naked; back pale, or dark green, 
no central, longitudinal stripe. 

Pupa acuminated in front, gibbous, subangulated, fastened by 
a transverse thread. 

“ The Coliades are particularly gay and showy insects; they 
are eminently distinguished by the brilliant tints of orange and 
yellow with which their wings are adorned; they are of mode¬ 
rate size, and usually appear in their final state towards the 
autumn.”— Stephens. 

Fam. a.—W ings rounded, ipargin generally dark-coloured. 


Species. Icon. 

1. C. EdusUf Fab.. Ernst, I. PI. LIV. f. 111. a—e. 

2. — Aurora^ Fab. Ernst, I. PI. VIII. Siippl. III. 

f. 111. quint. 


3. — Myrmidonef Hiibn. Ernst, I. PI. LXXVIII. Suppl. 

■ XXIV. f. 111. a.b. bis. 

4. — Chrysotheme, Hiibn, Ernst, I. PI. LXXVIII. Suppl. 

XXIV. f. 111. a. b. tert. 

5. — Phiernnone, Hiibn. Ernst, I. PI. LXXIX. Suppl. 

XXV. f. 112. a—c. bis. 

6. — Hyale, Linn. Ernst, I. PI. LIV. f. 112. a. b. 

7. — Palceno, Linn. Ernst, I. PJ. VI. Suppl. III. 

f. 111.* a. b. quart. 

Fam. B.—Wings somewhat angular*. 

8. C. BJiamni, Linn. Ern»t, I. PI. LIIl. f. 110. a—e. 

Curtis, Brit. Ent, PI. 173. 

9. — Cleopatra, lAnn,,»• Ernst,!. Pl.LIII.f.ll0.f.g.(mas.) 

Genus 15. HECAERGE, Ochs. 

Libythea, Fab. Nymphalis, Latr. 

Legs four, perfect. 

Wings angular, dentate, dark coloured with lighter spots. 
Antenna: short, rigid, fusiform. 

Palpi very long, porrected, straight. 


Species. ' Icon. 

1. H. Celtis, Fab. Ernst, I. PI. I. Suppl. III. f. 5. 

a—f. bis. * 


f Only one Europecan species. 

* Genus Gokepteayx, Leach. 

“ Antenrue short, stout, very gradually thickening into an obconic club; 
paijfn short, much compressed, the terminal joint very short; vnngs 
anmilated, large, the posterior grooved' to receive the abdomen; legs 
alikein both sexes, short, stout; c/eiws minute, bifid. Catcrni/Zor naked. 
Chrysalis angulated, acuminated in front; fastened with a loose thread 
round its middle.”—5/<!'/>Acnj,Ulust. Brit. Entom. (Haustellata), 
vol. i. p. 8. • Genus 









352 


Mr. Children’s Abstract of the Characters of 


Genus 16. HESPERIA, Latr. 


Tiiymele, Pampiiila, Fab. (Stcpli.) Battus, Scop. 

Erinnys, Schrank. Urbani, Iliibii. 


Legs six, perfect (formed for walking.) 

Wings, anterior eitlier short, broad, triangular, and rounded 
posteriorly (Thymele, Steph.), or nearly triangular, 
and slightly elongate (Pamphila, Stephens); posterior 
broad, rounded, triangular, entire, or slightly denticu¬ 
lated (Tiiymele, Steph.), or rather ovate-triangular, with 
an obsolete emargination on the hinder margin, and some¬ 
times a rudiment of a tail at the anal angle (Pamruila, 
Steph.). 

Antenna: short, a little elongate, with a curved, fusiform club, 
not terminating in an acute hook (Thymele, Steph.), or 
not very long, with an abrupt, fusiform club, varying 
slightly in form, and terminated generally in a hook 
(Pampiiila, Steph.). 

Head large. 

iiody short, thick. 

Larva, naked (Tiiymele, Steph.), or pubescent (Pamphii.a, 
Steph.). 

Pupa, with the head-case notched (Thymele, Steph.), or 
with the front acumpiated (Pamphila, Steph.). 


Species. 

1. H. Malvartim, IIoff-'1 

mannsegg. O. * ... J 

2, — Lavatcra:, Hubii. 


Icon. 

Ernst, 1. I’l. XLVI. f. 98. a—c. 

Ernst,!. Pl.LXXV. Suppl.XXI. 
f. 98. d. e. 


3. — Tcssellum, Hubn. 

4. — Sida:, Fab. 

5. — Carthami, Hubn. 

6. — Alveus, Hiibn. ... 

7. — Fritillum, Hiibn. 

8. — Alveolus, Hiibn. f 

9. — Proto, Ochs. 

10. Sertorius, Illig. ... 


Hiibn. Pap. Tab. 93. f. 469. 470. 
(mas.) 

Ernst, I. PI. VII. Suppl. III. 

f. 97. a. b. quart. 

Ernst, I. PI. VII. Suppl. III. 
f. 97. quint. 

Hiibn. Pap. Tab. 99. f. 506. (fojm.) 
Hiibn. Pap. Tab. 92. f.461. (mas.) 

462. 463. (foem.) 

Hiibn. Pap. Tab. 92. f. 466. 467. 

(foGiii.) 

Esper, Schm.I.Tli.Tab.CXXIII. 

Cont.78. f. 5. (mas.) f. 6. (feem.) 
Hiibn. Pap. Tab. 95. f. 471. 472. 
(feem.) 


* Psi. Jtfn/cec, Fab.— Thymule, Steph. f 'Thymele, Steph. 

• 11. H. Encrate, 
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Species. 

11. H. EucratCf Ochs. ... 

t 

12. — Tages, Linn.* ... 

13. — PumiliOi Illig. 

H. — Hiibn.... 

I, 5. — Paniscus, F.-il). f 

16. — Sj/lviusy Fab.f ... 

17. — Co7n}na, Liiin.f... 

18. — Fab.f... 

19. — LmeUf Fab.f. 

20. — Limoltty Ochs. ... 

21. — Actevon, Hiibn.... 

Genus 17. 
Atycuia, Latr. 


Icon. 

Esper, Schin. I. Th. Tab. 

CXXIV. Cont. 79. f. 6. 

E:mst, I. Pl.LXXV.Suppl.XXl. 
f. 97. a. b. bis. 

Hiibn. Paj). Tab.91. f. iSS. (mas.) 

459. 4-60. (focm.) 

Ernst, I. PI. LXIV. f. 94. a. b. 
Ernst, 1. PI. XLV. f. 96. a. b. 
Ernst,!. Pl.LXXIV. Suppl.XX. 
f. 96. e. f. 

Hiibn. Pap.TalK 9.5. f. 479. (mas.) 

480. 481. (foein.) 

Ernst,!. Pl.XLV.f.95.a—d.g.h. 
Ern.st, !. PI, XLV. f. 95. c. f. 
Hiibn. Pap. Tab. 130. f. 660. 661. 

(mas.) 662. 663. (focni.) 

Hiibn. Pap. Tab. 96. T. 488.489. 
(mas.) 490. (fa?in.) 

CHIMAb:RA, OcU. 

Stygja, Godart. 1 


iVings, anterior short, small, of nearly ecjnal length through¬ 
out; posterior rounded. 

Head small. • 

Antcnntv bipectinalc in the male, simple in the female (Latr.).§ 
Palpiy labial rising remarkably above the clypeus, anteriorly 
very hirsute. (Lair.) 

Antlia very short, or wanting. 

Abdomen jiosteriorly elongated. 

TihieCi with elongated scales and calcaria. (Latr.) 

Larva^ unknowm. 

' Icon. 

Hiibn. Noctua*,/rab. 86. f. 405. 
Ernst, in. PI. ClI. f, 149. a—c. 


Species. 

1. Ch, PumilOf Ochs. 


2. — Appendiculata, ].^"foem.) VI. VI CCLXXllI. 

V/Cns. 11 ..I I* aAo .. 


438. a—c. 


* Thymele, Steph. f Pamphi%a, Steph. 

f Histoire Naturelle desLcpidoptcres, ou PapiUons de France, vol.iii. p.l67. 
Although this volume is dated 1822, and the fouiih of Ochsenheimer’s 
work appeared six years before, Godart docs not seem to have been aware 
that the German author had in this, his last volum^ adopted Latreille’s, or 
rather Draparnaud’s Genus Stygia, for the reception of Hiibner’s Bombys 
TerebcHum, which he accordingly transferred from its former place with the 
Chimerae (vol. ii, p. 6. No. 4. Ch, leucomelas) to that Genus. 

§ Ochsenheimer’s generic characters in this and several other instances 
are so insufficient, that I have often found it necessary, as in the present 
case, to quote other naturalists of acknowledged authority. 

II Koct. Chimeera, Hiibn. Pyral, Vhhliana, Kab. 

New Sertea. Vol. 4. No. 23. Nov. 1828. 2 Z 


.3. Ch. 
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Species. Icon. 

.S. Ch. Hadiataf Ochs.... — — — 

4. — LuguhriSiOc\\s,* Hiil)n.Bonibyces,Tab.5l.f.217.(mas.) 


Genus 18. ATYCHIA, Ochs. 

Paocnis, Fab., Latr. Aglaope, Latr. Glaucopis, F ab., Latr. 

(Ino, Leach, Stephens.) Chrysaores, Hiibn. 

Wings oblong, ciliated; subniarginal cell of the inferiov closed 
behind by a very angular nervure, from which three 
branches proceed, and terminate at the posterior margin. 
(Godart.) 

Antennce bipectinalc in the male,* simple in the female. (Latr.) 

Palpi short, scarcely or not at all rising above the clypeus, 
densely clothecl with scales, not hirsute. (Latr.) 

Tibia scaly; posterior with small calcaria, and the two upper, 
interior spines very minute, or obsolete. (Latr.) 

Larva, short, thick, nearly naked; 'head small. 

Pupa soft, with moderately long wing-cases. 


Species. 

Fam. A. 1. A. Infausta, 
Linn.f .. 
Fam. B. 2. — Pruni, Fab. 
S. — Glohitla- 
ria, Hiibn...( 
4. — Statices,' 
Linn. I . 


Icon. 

Ernst, III. PI. cm. f. 1.52. a. b. 

Ernst, III. PI. cm. f. 151. a—e. 
Hiibn. Spiling, lab. 1.f. 2. (mas.) 
8. (foeni.) 

Ernst, III. PI. cm. f. 150. a—d. 


fro be Continued.] 


Note .—The reader is requested to attend to the following corrections of some 
of the |)rcccding synonyms. 

Gen. Argynnis20. Jbr Fab. reed Hiibn. 

Hipparchial. —Fab. — Hiibn. 

-3. — Linn. —■ Hiibn. 

11 * ( ■" ~ Herbst. 

- g[-F.l.. -HUbn. 

-23. — Fab. — Esper. 

* Bomb, lugubris, Hiibn. 

■f* Genus Aglaopf., 4tr. 

A. lingua nulla, aut obsoleta. Pal^i minimi, articulo ultimo siib^racihore, 
minus squaniatu. 'J'ibue posticae calcaribus spinisque brevissimis, sub- 
obsoletis. Anus imberbis. Latr. Gen, Crust, et Ins. iv. 214. To which 
may be added ; Antennce sexu utroque bipectinatae; alee oblongse, cel- 
iula marginali inferiorum postice clause, ramisque diiobus nervosis, ad 
Uncam sepiiiienti sese inviceni decussantibus, longitudinaliter divisA. 
(Godart.) 

} This and the preceding species arc placed by Stephens in the Genus Ino, 
Leach, “ established by Fnbriciiis by the name of Procris j but that having 
been preoccupied. Dr. Leach changed its appellation to the one it now 
bean," The generic characters of lno‘aregiven by Mr. Stephens as follows: 

“Ino, 


(Jen. nipparcniane. ^ 

- .‘37. 

- 60. 

- 61. 

- 65. 

- 69. 

- 77. 


J /or Fab. read 11 iibn. 

— Fab. — Tliunb. 

I — Fab. — Esp. 

— Fab. — Hiibn. 
— Fab. — Pallas. 
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LX I. Notice of the Geological Features of a Route from Madras 
to BeUary, in April and May 1822. By Capt. W. Cullen, 
o/* the Fast India Company's Artillery service*. 

T BEG to submit to the Society an attempt to describe the 
goologictil features of a route wtiicii 1 lately passed over 
from Madras to Bellary. It accompanies a small collection 
of specimens of the prevalent rocks, and a barometrical sec> 
tion, whicli combined will, 1 hope, assist in affording some idea 
of the nature of the tracts in question. 

The high road to Bellary was followed as far as Cuddnpah; 
but from tlience going north, by Chinnoor Nundialpett Poon- 
iiatnila to Iddaniacul, my route, from the last-mentioned vil¬ 
lage, lay nearly west by Gidileloor, over the Nulla Mulla range 
of hills bjr the Nundi Kunnuwi Ghaut f, by Banaganapilly, 
Pia})lee, and Gootty, to Bellary. A great proportion of this 
route must, in lavourable weather, be as beautiful in point of 
scenery, as it is rich in geological interest; but at the period 
of my passing (the latter end of A|)ril and beginning of May), 
the excessive heat had checked all vegetation, and afforded but 
little inducement for excursions in quest of mincralogical spe¬ 
cimens. 

lleferring the route to Arrowsmilh’s large map, which is 
sufficiently correct for the present purjmse, it will be observed 
to ofier an obvious distribution into five portions, each of them 
characterized by distinct geographical features. 

First. The plain open tract from Madras to Naggery. 
Second. The narrow mountainous belt extending from Nag¬ 
gery to the neighbourhood of Cummum. 

“ Ino, Ite&ch.—AntctttuB gradually thickening from the base to near the 
apex, straight, bipectinated, or simple, with the interior edge snbserrnted: 
p<Upi short, not reaching beyond the clypciis, densely clothed with scales: 
head, thorax, abdomen, and femora, thickly covered with scales, ratlier elon¬ 
gate on the former. Larva scaly, depressed; head small: pupa with long 
wing-cases.” 

“ The species are known from the Anthoccra: (Zygmna:) by the form of 
the Antennae, which arc not curved, but nearly straight, and become gra¬ 
dually thicker as they approach the tip, which is dgain slightly attenuated; 
the males have this part bipectinated, and the ihmales simple, hut ser¬ 
rated beneath; the species (of which there are several on the continent) 
are all of rich tints of light green, blue, or brownish, and immaculate.”— 
lUvLsl. Brit. Ent. (Haustellata), vol. i. p. 105. Stephens gives only one species, 
(iS/arices, Linn.) as decidedly British: that considered as <?/o5afar>ce, HUbn. 
having, on examination, proved to be referable to Ino Statices, var. /3. 
He conceives, however, that it is extremely probable that tno Gtobutaria; 
may occur in England. 

* From the Transactions of the Literary Society of Madras. Part I. 

f Kunnuwi is Kanarese for Gha't. Nundikunnuwi means, therefore, 
Nundi ffhat. 

2 Z 2 Third. 
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Third. Tlie open level country from the Nulla Mulia hills 
to Banaganapllly. 

Fourth. The tract of tabular land between that town and 
Gootty. 

Fifth. The level country from thence to Bellary. 

The geological characters of this tract are equally remark¬ 
able, and admit of a division corresjmnding perfectly with its 
geographical features. 

In the first division the prevailing rocks are granite. 

In the second, clay-slate and sandstone. 

In the third, compact blue limestone. 

In the fourth, clay-slate and sandstone. 

In the hfth, granitic. 

I liavc ventured to characterize each division by one or two 
rocks only, because in each of them the rocks specified were, 
in general, beyond all comparison the most abundant. In the 
several divisions, of course, were found many of those minerals 
by which the principal rocks are usually accom})anied; but to 
enumerate the whole of these as they occurred may not be 
deemed necessary, since the specimens themselves are for¬ 
warded. 

Before entering into a detail of the rocks prevailing in these 
tracts, it may be })ro})er to notice, in a general way, their 
absolute heights above the sea. 

The north-west side of Pootoor, at the distance of sixty- 
four miles from Madras, exclusive of windings, stands about 
500 feet above the sea; exhibiting a rise of eight feet in the mile; 
and this proportion holds good throughout that part of the 
route, interrupted only by one undulation on the cast side of 
Naggery, and by a second between Naggery and Pootoor. 

These undulations, which rise 100 or l.'50 feet above the ge¬ 
neral level, mark the course of chains of hills, which in such 
places cross the road; and, in general, in all these sections of 
the terrcpleine of a country, similar abrupt elevations may l>e 
considered as indications of the presence, and course of a chain 
of hills. There is a third rise a little beyond Pootoor, indi¬ 
cating like the former, the piescnce of a mountainous range. 

The valley of Ti»Ij)etty is, on a mean, about 360 feet above 
the sea, but the river which runs through its centre little above 
300. The mean height of the valley from Baulpilly to Wun- 
timettah, an interval of about 52 miles, is about 550 feet, 
and the town of Cuddapah itself a little below 500. 

Chinnoor on the Pennar river, five or six miles north of 
Cuddapah, is about 30 feet lower than that jdace; but the 
lieight of Jungumpilly, tlie next march, is 700 feet. There 
is tlien a fall of about 100 feet to the Saghilair river; after 
which it rises gradually to AUriuggar and Iddamacul, both of 

which 
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which places are on the same level, about 90U I'cet above the 
sea. 1 was much disappointed in the height of the Nulla 
Miilla range, which, at the point where I crossed, did not at¬ 
tain an elevation of 1800 feet above the sea, and of little more, 
therefore, than 800 feet above the plains on either side. 

The route across the plain, between the Nulla Mullu range 
and tlic table land at IJanaganapilly, is nearly level, and about 
800 feet above the sea; but the general (leclination of this 
])lain appears to be from the Kistnah to the Peiinar. 

From Banaganapiliy to Jeldroogum the ascent along the 
valley is pretty consitlerabk, being 400 feet in about twenty 
miles, or 20 feet per mile. 

The table land, commencing two or three miles west of Jel- 
droogiim, and extending to Piaplee, a distance of eight or ten 
miles, is between 1700 and 1800 feet above the sea*; and 
Colonel Lambton has nlrcijdy stated that to be the mean height 
of the country between Gootty and Bellary f. 

Although granitic have been mentioned as the prevailing 
rocks in the first division, none of them were seen m situ till 
about the thirty-seventh mile, in the bed of the river at the 
village of Nellatoor. The whole of the previous flat being a 
loose sandy soil, entirely free from rocky masses, and even al¬ 
most, so of fragments, with the exception of some stony swells 
to the north of Cunkama Choultry.**I should observe, how¬ 
ever, that all the pagodas, facings of tanks, &c, were built 
either of granite or laterite. , 

The blocks forming these latter have a rolled appearance, 
are a kind of coarse sandstone conglomerate or bi'cccia, and 
perhaps originate from, or are connected with, the mountain- 
chain running north from Naggery Nose. The granite, which 
first makes its appearance at Nellatoor, may be traced as far 
as Curcumbaddy, with no other interruption save that of those 
singular beds or courses of trap which are ap})arcntly so com¬ 
mon in all the granitic tracts of this country. All these beds 
appear to run nearly cast and west. In the present instance 
they were remarkably numerous, formin[jr chains of low hills, 
anil crossing the route so frecjnently, as to occu})y a space 
which, taken in the aggregate, would nea^y equal that of the 
granite itself. Granite, however, evidently composes the great 
mass of hills, which commence a few miles to the south-west 

* Blit there is a very rapid descent from Piaplee towards Gootty, of 400 
or .500 feet in the first ten miles. The plains west of Gootty are about 
1200 feet above the sea. 

+ This seems rather under the truthbarometrical observations, whicli 
I have since had an opportunity of making, give from 1400 to 1500 feet for 
the mean altitude of the country between Gootty and the iluggrce river, 
eight miles east of Bcllary. 


of 
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of Naggery, and which continuing near to the left of the road 
as far as Woramallipett, then stretcii off to the west, till they 
are lost in the prolongation of the Tripetty range. The pe¬ 
culiar features of the granite are very marked and conspicuous 
in the whole of this western mass of hills, exhibiting itself on 
their slope, in those great bare masses of rock, which are so 
familiar to most people in this country, and on their summits 
in enormous detached rugged piles and fragments. But w'hat 
contributes most powerfully to the interest of this pait of the 
route are these singular courses or dykes of trap rocks, which 
may be observed crossing the country, without experiencing 
the smallest deviation or interruption in their course from the 
granitic barriers, which seem to oppose themselves on all hands 
to their progress. 

Their deep black hue, and sharp, well-defined outline, con¬ 
trasted with the light colour of the granite-masses, through 
and over which they seem to pass, forcibly arrest the attention. 
Granite appears also to a considerable distance on the right 
or north-cast side of the road, and probably constitutes the 
greater portion of the very remarkable hill called Naggerj^ Nose, 
as 1 have traced it nearly to the foot of that hill. The hill just 
mentioned, liowever, as well as those immediately to the north 
of it, and whose outlines are eqiuilly singular, are evidently 
capped with rock of a dffferent nature. 

The caps, which occupy about one-fifth or one-sixth of the 
whole height of the hills, auc precipitous and mural on their 
south and east sides, to the north sloping gradually offi until 
they fall almost into the same level with the plains. 1 at¬ 
tempted, both from Potoor and Woramullipctt, to reach these 
hills, with the vic\v of ascertaining their composition, but the 
distance was too great, and 1 could only approach their bases. 

Judging from the external apjtearance of the cap, it is com¬ 
posed of two distinct rocks arranged in horizontal beds or 
strata. The upper and lower portion of it appeared to be of 
the same nature, being alike in colour, and marked by similar 
numerous, but irreg»alar vertical seams and fissures; the effect, 
probably, of decomposition. The aspect of the central stra¬ 
tum or bed, was, nowever, different from either of those be¬ 
tween which it lay. It w'as marked most distinctly through¬ 
out its whole extent, by regularly parallel and horizontal 
seams, which appeared to be those of stratification; its colour 
also, which was darker than the others, strengthening the sup¬ 
position of its being a rock of a different nature*. 

' The 

• I have since had an opportunity of examining the hills at Tripetty, 
where both the cap and slope of iht hills appeared to consist of but one 

rock. 
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The western npproach to these hills, for one iniltj and a 
half or two miles from their bases, was thickly strewed with 
nodules of several varieties of sandstone, the most common of 
which were of rather a close fine grain, sometimes so much so 
as hardly to be distinguished from quartz or hornstone. The 
finer-grained varieties were of different shades of red or brown, 
but generally of a light colour. There was also great abun¬ 
dance of a very coarse variety, composed of roundeil pebbles, 
and fragments of quartz of all sizes, in the same specimen, 
from that of a pin’s head to two or three inches in diameter, 
imbedded in a dark green basis. This variety was very re¬ 
markable. It was composed of rolled fragments and pebbles 
of quartz, which were generally of a white colour in a ground 
of dai-k green. The cement appears (on the march from 
Naggery to Potoor there were rolled masses of this variety 
twelve to eighteen inches diameter) to bo hornblende, which 
communicating its tinge to the finer and transparent particles 
of quartz, affords a beautiful contrast to the large white peb¬ 
bles imbedded in it. These nodules I should be disposed to 
trace from one or both of the two first-iioticetl portions of the 
cap, but I met with no fragments of any kind of schistus, owing 
perhaps to my not having approached sufficiently near. It has 
been noticed that the summits of this groiq) of mountains, of 
which Naggery Nose forms the south^amost point, are mural 
and precipitous to the east and south, while to the north they 
fall grjidually away, till they neai;ly coincide with the general 
level of the country. This latter appearance is very striking 
from Ciircumbaddy, where the whole of that group is seen in 
reverse; Ciircumbaddy itself being situated at the foot of one 
of these declivities, being a prolongation of the Tripetty 
range, which, from its outline and general aspect, 1 would infer 
to be of similar structure with that of Naggery. 

The clay-slate, which occupies so great a, portion of the 
subsequent route, first makes its appearance at Curcumbaddy; 
but the accumulation of sand and alluvial soil in the Tripetty 
valley, which is crossed on leaving Woramallipett, prevented 
my thus far tracing the continuity of the granite, although it is 
to be observed, with occasional beds of greeli-stonc, in several 
parts of the road. The last rock I recollect to have passed 
before reaching Curcumbaddy was a bed of porphyritic green¬ 
stone, about one mile and a half or two miles from the village. 

rock, and that sandstone. From this, and other corroborative instances 
on the route between Cuddapah and Ryachootee, I have little doubt that 
the caps of the Naggery range, of the great mass of hills east of that line, 
and, in short, of all the ranges exhibiting the same remarkable outlines, 
consist of varieties of sandstone or conglomerates. 

^ The 
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The granites of this division were generally of a light colour, 
shades of white and of a coarse texture; the darker varieties, 
however, inclining to brown or red, being, 1 think, the finer 
grained. 

The quartz and felspar were by far the most abundant consti¬ 
tuents, and gave the colour to the rock; the hornblende, which 
was of a dark green, being very irregularly and sparingly dis¬ 
tributed. There seemed to be little or no mica. 

The texture of the trap was very uniform, and of a fine 
grain, composed distinctly of hornbiende, and greenish white 
felspar. 

The poi 7 )hyritic variety, alluded to near Curcumbaddy, 
contained irregular crystals of felspar, of from one-tenth to 
five-tenths of an inch in diameter, of the same colour as the 
felspar of the basis. 

I’he transition of clay-slate is very sudden and complete. 
The low hills immediately at the back of Curcumbaddy con¬ 
sist of a compact quartzose sandstone, or hornstone, but the 
clay-slate may be observed in contact with it, within 100 
yards of the north side of the village. From this spot clay- 
slate forms the grand and almost sole constituent; for, with 
the exception of occasional beds of calcareous schistus and 
flinty slate in the valleys and sandstone-caps on some of the 
hills, the great massidf the two singular mountain-chains 
which form the boundary of this interesting valley, on a line 
of upwards of 150 miles, aaopears to consist entirely of that 
rock. I must add, however, that sliould an actuaTjjersonal 
examination of the strata be considered indispensable in sub¬ 
jects of this nature, these observations must of course, in such 
a case, be considered as only strictly a})plicable to the high 
road itself, or to a short distance on either hand. 

The seams of stratification are, however, so entirely regular 
and distinct on, the slope of the hills on either side, and in 
general so decidedly characteristic of these clay-slate tracts, 
that it is hardly possible to be mistaken in their nature, even 
at a distance of several miles. Towards the commencement, 
the hills are rather thickly clothed with wood; but on ap¬ 
proaching Cuddapah, and all to the north of that place, the 
trees are stunted, and but thinly scattered over their sides, 
leaving the strata-seams, like so many artificial terraces or 
ploughed furrows, distinctly exposed to view. The internal 
structure and colour of the slate, in a tract of such extent, 
were of course very various. At Curcumbaddy, and for a 
stage or two afterwards, chiefly sliades of red; about Wunti- 
mettah, purple and gray. Shades of these two last prevailed, 

I think, geneially, till within eight miles south of Poonnamilla, 

wlieii 
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when it suddenly altered to green; and this colour subsequently 
seemed to be constant in all the plains and low grounds. The 
general direction of the strata of clav-slate corresponded witli 
that of the ranges of mountains which they composed; viz. 
about north-north-west and south-south-east, with a very ^reat 
dip to the north-east; all the associated rocks being conform¬ 
able, unless the sandstone-ca.^s should be an exception, which 
appeared to have a very slight dip, if the appearances noticed 
from Ciircumbaddy and Nundialpett in^ be considered as 
indications of it. However, of the latter 1 had few favourable 
opportunities for examination. 

The strata of clay-slate appeared sometimes to be nearly 
vertical; but the exact dip was never measured. 

The same dip and direction of the strata were exhibited in 
the fourth division, of clay-slate. 

Of the rocks associated with clay-slate, the more iiiiportaiu 
and general were sandstobe, hornslone, calcareous scliistus, 
flinty slate, and quartz. Calc-tufa, and marls of infinite variety 
of colour and induration were also found nearly thi’oughoul, 
and in some places in extraordinary quantity. 

The sandstone was usually found on the summits of the lulls; 
the calcareous scliistus and flinty slate in the valleys; the quartz 
forming veins and layers in the seams of the clay-slate, and 
appearing therefore only where the •hitter was not concealed 
by alluvial depositions. 

These were sometimes found all together; but it may be 
more convenient to consider eacfi of them separately. 

The quartz was generally of a white colour, and the layers 
of all degrees of thickness, from one tenth of an inch to one 
foot and a half. It was extremely subject to disintegration, 
covering the ground frequently in such quantity with its no¬ 
dules, as completely to whiten it. These appearances were 
particularly remarkable on the march from Ciircumbaddy to 
Baulpilly, from the vicinity of the hills on both flanks. After¬ 
wards the valley opens, and the strata are generally concealetl 
by the soil; but whenever rocks appear to any extent, ipiartz, 
either in veins or layers, will almost invar^bly be found })er- 
vading them. It is very abundant in thexlay-slate betw'ccn 
Nundaloor and Wuntimettah, and here rather remaikable 
from containing numerous little nests of a kind of green earth; 
until, however, fifty miles north of Ciuklapah, and clearing 
the hills beyond Jungurnpilly, the individual masses of quartz 
are too inconsiderable in themselves, to serve in any other way 
than merely as a characteristic of the clay-slate, and other 
more important rocks. 

The march from Jungurnpilly to Poorhamila, with the cx- 
NewSet'ics. Vol. 4*. No. 23. ^ot;.»1828. 3 A ception 
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ception of the first five or six miles, is through an open level 
country, of perhaps fifteen miles square, as if it had been formed 
by the abstraction of a part of the central chain of hills which 
divide the southern and northern portions of this tract into 
two narrow valleys. The Saghilair river is crossed nearly in the 
centre of this open space; and it is immediately on reaching 
its northern bank that the quartz is observed to assume quite 
a new character, to constitute, as appears subsequently, one 
of the most important features in the remainder of the route. 

A green schistus seems to prevail throughout this plain, and 
it continues as far north as Iddamaciil, as may be observed 
from an examination of the wells; latterly also appearing above 
the surface in ridges of considerable elevation. 

The strata of schistus in the bed of the Saghilair, which are 
nearly vertical, and of a bright green colour, present a very 
interesting appearance. 

The direction of the strata at the'ford corresponds with that 
of the bed of the river; and the stream, which appears subject 
to a very rapid rise and fall, has in consequence worn nu¬ 
merous deep narrow channels through the slate, presenting 
on all sides sharp perj^endicular dykes of fifteen or twenty feet 
high, while they are often but a few inches in thickness. Al¬ 
most immediately on reaching the north bank of the Saghilair, 
the quartz, which hitligrto had never been met with but in 
the seams of the slate, and there seldom exceeding a breadth 
of eighteen inches, is now observed alone in immense blocks, 
and continuous masses, of fifty or sixty feet wide. Their di¬ 
rection corresponded, 1 think, generally with that of the strata 
of schistus, but they appeared above the soil unaccompanied 
by any other rock, and forming ridges of such magnitude 
and extent, as to give them the appearance of the summits 
of quartz hills, commencing to be denuded of soil, and forcibly 
impressing one with the idea of being in the vicinity of gra¬ 
nite: nor was the impression, perhaps, altogether without 
foundation, as the small fort of Iddamacul, twenty miles further 
north, is built on an insulated hill of sienite. 

The quartz ridg/s became gradually more numerous and 
extensive on my pibgress up the valley; but I lost them after 
leaving Iddamacul, and striking off to tlie westward by Gid- 
deloor towards the Nulla Mulla range. Nothing could pos¬ 
sibly be more interesting or striking than this small pile of 
sienitic masses, which, possessing all the peculiar rugged out¬ 
line of a granitic hill, afforded the most singular contrast to 
the smooth, bare, undulated contour of the clay-slate ranges 
on either side of the valley. The valley was here seven or 
eight miles wide, and this hill rose out alone, as if forced up 

from 
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from below by volcanic agency, from the dead nmrsliy flat in 
the centre of it. Its base might be 150 yards in diameter, 
and its perpendicular height about 100 feet. This sienite is 
composed of large crystals of black hornblende, and yellowish 
white felspar, very irregularly aggregated, Avith but little quartz, 
aiul that only in patclies, and very unequally disjjersed. 

The sandstone which has been mentioned was usually found 
occupying the summits of the hills of clay-slate, and the op¬ 
portunities, therefore, of actual examination were but rare. 
These opportunities occurred also at points very distant from 
each other, (but, perhaps, not the less corroborative from that 
circumstance, of the inference that the whole of these ranges 
are capped with varieties of sandstone,) viz. at Curcumhadthf, 
in the ghaut close to Baulpillifi in the passage through the 
range to Cuddapahf in the passage of the Ntdla Mulla range, 
and lastly, in the fourth division, where, from the small ele¬ 
vation of the hills, thhse caps may be traced without the 
slightest interruption for upwards of five-and-twenty miles. 
The characters of the sandstone vary from that of a coarse 
conglomerate, such as that noticed on the route between Nag- 
gery and Pootoor, to that of the finest grain where it is difli- 
cult to distinguish it from quartz or hornstone, into both of 
which it- seemed occasionally to pass. The colours were as 
various as the texture, being of ajl shades of red*, wJiite, and 
green ; some of the varieties met with on crossing the hills to 
Cuddapah were rather handsome. 

The sandstone forming tfle cap of the Nulla Mulla lulls, 
where I crossed them between Kistnumchettypilly and Ma- 
dapiirum, Avas of great thickness, about 300 feet perpendicular, 
and its acclivity on both sides, the route lying directly over 
it, extremely steep and difficult. A great deal of rock, much 
of the same nature as the cap, and ijiterstratified with the clay- 
slate, prevailed, however, for a space of three or four miles, 
on both sides of this central ridge, but tlfe clay-slate still con¬ 
tinuing by far the most abundant, and in deep wells immedi¬ 
ately at the foot of the cap on the east and west sides, exhi¬ 
biting that rock alone to the very bottom. The above-noticed 
were the chief occasions on which theVandstoiie was observed 
in extended masses; but nodules of that rock, as well as con¬ 
siderable apparently unconnected masses, were met wnth in se¬ 
veral instances in the valleys, more particularly at the village 
of Chillumpett, between Codoor and Pollempettah, in the first 
part of the march from Nundaloor to Wuntimettah, between 
Poornamila and Alinaggur, in the ditch at Iddamacul, &c. 

f fo be continued,] 

• The red varieties were most common, I tliiiik, west from Banaganapilly. 
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LX II. A Letter from Professor Airy/« to Mr. Gal¬ 
braith’s Remarks (p. 182.) on some late Comimlations of the 
Earth's Ellipticiiy, 

To the Editors of the Vhilosopkical Magazine and Annals. 

Gentlemen, 

T N an article which appears in your Journal for September 
^ last, Mr. Galbraith exj>rcsses himself much astonished at 
the difiercnce between the value of the earth’s ellipticity which 
lie has obtained, and a result at which 1 had arrived. 1 think 
that any person who reads my paper on this subject will see 
the frrouud on which such a dilfcrence might have been looked 
for; but for those who do not, a single line may serve to point 
out the state of the case. Mr. Galbraith’s calculations pro¬ 
ceed on the assumption that the earth is known to be an el¬ 
lipsoid : mine, on the supposition that this is not known. It 
is manifest that to satisfy the observed curvatures in different 
places we shall have diilerent proportions of the axes, accord¬ 
ingly as the meridian is supposed to be an ellipse, or to be 
some other figure. 

I am by no means disposed to consider his hypothesis to be 
better founded than mine: but more pressing employments 
compel n)e at present to abstiiin from the discussion of this 
“ much-vexed ” to|MC, to which he so obligingly invites me. 

I am. Gentlemen, yours, &c. 

Observatory, Cainbritlgc. G. B. AlRY. 

Oct. 1*7,1828. 


LXIII. On Mr. Dalby’s Method of finding the Difference of 
Longitude between two Pomts of a Geodetkal Line on a 
Spheroid, from the Latitude of those Points and the Azimuths 
of the geodetkal Line at the same. ByT)\\ Tj arks, F.ll.S. Sfc. 

ingenious method first suggested by Mr. Dalby, of 
detlucmg the difference of longitude between any two 
points on a spheroid, fi^)m the latitude of these points and the 
inclination of the geodetical line connecting them to their me¬ 
ridians at these points, is founded on a remarkable property 
of spheroidical triangles formed by geodetical lines, which may 
generally be thus enunciated: The sum of the three angles of 
any spheroidical triangle formed by geodetical lines is a func¬ 
tion of the latitudes of the angular points and their differences 
of longitude only, and is altogether independent of the excen- 
tricity of the spheroid. This sum, accordingly, is the same as 
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the sum of the three angles of a spherical triangle whose 
angular points have the same relative situation to a particu¬ 
lar diameter, which is considered as the polar axis; that is to 
say, the same latitudes respectively, and the same differeiices 
in longitude. The particular case of this general proposition 
which is employed by Mr. Dalby, is the one in wliich two of 
the gcodetical lines” are meridians, and where consequently 
one of the angular points is the pole of the spheroid itsell: 
but it will be easily seen, that from the demonstration of the 
particular case the trutli of the general proposition may be 
immediately derived. The ni^thod used in the Trigonometri¬ 
cal Survey requires, that if two points on a s})heroid having 
respectively a certain latitude on meridians forming a certain 
angle arc connected by a gcodetical line, the sum of the an¬ 
gles of this line with the meridians of the points should be the 
same, whatever the ellipticity of the meridians may be; and, 
accordingly, that it should be equal to the two angles of the 
spherical triangle the sides of which are the co-latitudes of the 
points, and the inclosed angle the inclination of the two meri¬ 
dians. The inclination of the meridians of the sjihcroid or 
their difference of longitude is then derived from the two sides 
and the sum of the angles opposite to them: viz. the co-latitudes, 
and the sum of the azimuths. Mr. Dalby’s method was first 
published by General Roy in the Pllih Trans, for 1790, in 
his own words and with his own demonstration. It would 
appear that this demonstration h^s not given general satisfac¬ 
tion ; for I have observed that the want of success in the ap¬ 
plication of the method which is, indeed, acknowledged on all 
hands, has sometimes at least partially been ascribed to its in¬ 
correctness; whereas the principle on which it is founded is 
not only perfectly correct, but neither limited by the length 
nor the position of the gcodetical line to which it is applied. 
Before I had seen Mr. Dalby’s demonstration, 1 had convinced 
myself of the coi rectness of the niethod, with which I became 
accjuainted througli that part of the Trigonometrical Survey 
published in the rhil. Trans, for 1795, by a demonstration 
which, although perhaps substantially the sinie as Mr. Dalby’s, 
yet differs in some respects from it. I hope that this demon¬ 
stration will not be considered as perfectly useless at the pre¬ 
sent moment, and I shall add to it a few remarks on the cause 
of the failure of the practical application which has hitherto 
been made of this method. 

Let 1. be the great semiaxis of the oblate spheroid or the ra¬ 
dius of the equator. 

€ the cxcentricity of the elliptical meridians. 


CD the 
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CO the angle formed by the planes of the meridians of the 
two points on the spheroid B and D. (fig. 1.) 

X, x' their latitudes; and let X be greater than x'. 

If V the reduced latitudes, or the angles de})cndent on X, x' 
by this equation tang. / = v^(l—tang. X. 

Uf m' the angles formed at the intersection of the geodeti- 
cal line and the meridians between the former and 
each of the latter. 

[tf fd the angles in a s})herical triangle, two sides of which 
are90°—X and 90°—x', and angle between them =oo; 
fd being opposite to tbp side 90°—X, and jt* opposite 
to the side 90°--x', and 

/3 the third side of the spherical triangle opposite to w. 

Let PDF and PEB represent the two meridians whose in¬ 
clination to each other is = cu, and let the lines BC and DA 
be perpendicular to the nieridiails at B and D. Draw AE 
parallel to CB and CF to AD, and join A and B and C and 
D by straight lines. Let CB be = 7*, and AD = r'; the an¬ 
gle EAB = ABC = ,y, and the angle FCD = CDA = x. 

It is then clear, that the inclination of the plane BCD to 
that of the meridian PEB is = w, and that the inclination of 
the plane BCF to the plane of the same meridian, is = /«-, and 
that If,we now^assume that the three lines CB, CP, 

CF determine on a sphere described about C as a centre, the 
angular points of the spherical triangle PB'D' (fig. 2.), and 


Fig. 1. Fig. 2. 

P p 



that on the arc PD^ DD^ is made equal to x, we shall 

have 
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have PB' s= 90 °—A, PD' = 90 °—a', PB'D' = /*, PB'D = 
PD'B' = )(t', D'B' = We have, therefore, 

■ Sin D : cos A = sin m : cos (A' + x), and 
Sin (3 : sin D = sin x : sin (/a—w), hence 


Sin (/* m) — 

In the same manner it will be seen that the angle of the 
geodetical line with the meridian of D is the inclination of the 
planes PAD and DAB = ?«', and that the corresponding ft' 
is the inclination of the plane DAE to that of the meridian 
PAD. If we, therefore, assume a sphere whose centre is A, 
the lines AE, AD and AP'will determine on that sphere the 
angular points of the triangle PD'B' (fig. 2.); anti if we })ro- 
duce PB' to B so that BB' = we shall have PD'B' = ft', 
PD'B = m', and consequently. 

Sin B : cos A' ,= sin m': cos y)j and 
Sin /3 : sin B = sin j/: sin (?/«'—ft'), hence, 

, I ,> cos X'. sin m' sm y 

Sm (w'—ft') = - - - . - 

' Sill /5 cos(^—y; 

From the triangles ACB and CAD (fig. 1.) we shall easily 

1 • sin X AC 1 sin y AC ■, . ^ 

derive —and —= -> and as AC 

cos (X+r) r ' cos (X—y) r 

k ‘■in X • sin X 

= UC —AU = r—-rr:*— 


cos X. sin m 


sin X 


• e-^ sm X 


I - e'sin X'i) sinX'’)* 


e- (sin X—sin X') (1 sin X. sin x’) 

or nearly =--- - -, and 

i/U -c* sin xq . sin >•") 

. P c^ (sin X— sin X') (1 -j- sin X. sin X') 

— ~i and 

\/(1 —sin x'q 

. 

(sin X— sm X') (1 -f- — sin X . sin x') 

" V(l —e* sin X'*) . 

Substituting these values of and for and 

o r r cos (X-fa?)' 

^ , in the above equations, we obtain 

cos(X-.y) * 

cos X. sin OT. c* (sin X—sin xQ (1 -f- sin X. sin X') 

sin (ft—W) = 8infJ.^(l-c»sinxq 


. e* (sin A— sin A') (1 + sin A. sin A') and 


sm 
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... ,, cos x> . sin mf ^ (s'" sm — wnX. sin x') 

Sin fW—tt') = -r—-- , ---i—- 

' s»“/* VCl-e^sinX'*) 


cos P . nt 


c®. (sin A—sin x') 4 4 sin X. sin k'). 


But by the characteristic property of the geodetical line we 
have cos / sin ra = cos V sin m'; and it is therefore evident that 
jtt—w = ?«'—ju.' or wj + w' = ft H-jx', and the sum of the three 
angles co+w+w' = eo+jx+jx', independent of the ellipticity of 
the meridians. If we now conceive any three points on the 
spheroid connected by geodetical lines, and draw their meri¬ 
dians, the comparison of the angl^ of the three triangles thus 
formed, each by two meridians and a geodetical line, with the 
analogous ones on the sphere, will immediately prove the ge¬ 
neral proposition. 

Example .—Professor Bessel has accurately deduced from the 
latitude of the observatory at Seeberg = 50" 5()' 6"’7 (x'), tlie 
length of thegcodetical line from Seotierg to Dunkirk (wliosc lo¬ 
garithm = 5’47830314-) and the inclination of that line to the 
meridian of Seeberg = 85^^ 38' 56"*82 (««') (the last two as re¬ 
sulting from General Miiiliing’s great measurement), the fol¬ 
lowing results, supposing le = 8‘90S4355 and log. semi-polar- 
axis= 6*51335f64: 


Latitude of Dunkirk .... =51° 2' 12"’719 (x) 

Inclination of the geodetical line tol ot i c .mo 

the meridian ofWkirk.| 

Difference of longitude between 1 „ oi ^ 

Seeberg and Dunkirk.. f » 21 19 -0+ (») 

These quantities, therefore, certainly belong to the same sphe¬ 
roid, whether right or wrong as to the places named. I find 
from X, x' and m + tn’ in the spherical triangle 
jx = 87°51'25"-78 
jx' = 85 38 46 -61 
/3 = 5 15 ^8 -44 
(0 = 8 21 19 -09. And, 


. cos/.smm . x—x x-fx' /,,<?’ ... .i\ 

next: 2e\ -r-r- sin —r—. cos -;r-( 1 + r sin X sin X' ) 

sm /3 ^ 2 2 \ 2 / 

= 10"*26 and jx—m 10"'257 as it ought to be. The equa¬ 
tion for sin (|x—»?) is a complete check upon geodetical cal¬ 
culations of til is nature; for if the parts used do not strictly 
belong to the same spheroid, the difference between the cal¬ 
culated value of jx and the given value of will vary consider¬ 
ably from the value of the same difference by the formula. 

The operations of theTrigonometrical Survey alluded to may 
be thus represented.—The quantities X, x', ?», m' referring to 
Beachy Head andDunnose, were assumed to be exactly known, 

and 
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^T^WO journeys to Ferrybridge, in company with the Rev. 

W. Bulnier, have furnished me with some observations on 
the geology of that neighbourhood, which but for many en¬ 
gagements I should some time sinQe have had the honour of 
presenting to the Society. Several years have passed since I 
examined the range of magnesian limestone from Doncaster to 
Ferrybridge, and possessed my^lf of the general facts relating 
to the composition and succession of the sevui al beds asso¬ 
ciated with it. My attention was again awakened to the sub¬ 
ject by the freshwater shells and petrified wood found by the 
Rev. Wm. Richardson, during the excavation of the new canal 
through the alluvial soil in the valley of the Aire. Mr. Rich¬ 
ardson obligingly offered to satisfy my curiosity on this sub¬ 
ject by conducting me to the spot; and accordingly, in May 
1826, Mr. Bulmer and myself availed ourselves of Iiis friendly 
guidance. The same active inquirer furnished us occasion 
for anotlier interesting visit in April 182^, by collecting some 
bones of antediluvian quadrupeds from & limestone quarry at 
Brotherton. The results of these examinations I now beg to 
offer to the consideration of the Society. Illustrative speci¬ 
mens may be consulted in the cabinets of the Institution. 

The deposits in the neighbourhood of Ferrybridge lie in 
the following order: 

1. Alluvial deposit of silt or fine clay in the valley of the Aire. 


• Read to the Yorkshire Philosophical Society, Nov. 4,1828; and com- 
inunicatcd by the Author. 
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2. Diluvial deposit consisting of ])el)bles and sand and clay 
spread indiscriminately over the surface ol'llie strata. 

a. Red and white marl with layers of gypsum. 

4. Up})cr limestone in thin lamina', with hardly a trace of 
magnesia; and few or no organic remains, except at the 
bottom. 

f). Red ami blueisli-white clay with layers of gypsum. 

fi. Magnesian limestone in thick beds, some of which abound 
in organic remains. 

7. \ ellow or piirjde sand and sandstone used for moidding 
at the iron-works. • 

Reneath ar<' the shales and sandstones of the West Riding 
coal district. 

My remarks will be con/ined to the limestone and red marl 
formations, and to the diluvial ami alluvial accumulations 
which cover them. , 

No. G. —The yellow magnesian limestone is in this country 
a fine-grained rather jtovvdery rock, never indurated to mar- 
morean hardness as at Roche Abbey, nor composed of granu¬ 
lar rhomboidal crystals as in the southern part of Notting¬ 
hamshire. It exhibits in one of the Weldon (piarries a re¬ 
markable course of siliceous nodules, of an irregnhir oval figure, 
lying in one continuous bed of stone, like a layer of flints in 
a bed of cludk. • No o’.’tjanic body is connected with them. 
When accidentally thrown into the limekiln they suller fusion 
on the surface, in consequence of the lime which surrounds 
them, and become coated with porcelain or soliti transparent 
glass. In this quarry the hollow spai’ry concretions so com¬ 
mon in the magnesian limestone lie in layers in the upper part 
of the rock. No Ibssilsare seen here; but between this place 
and Ferrybriilgc, Mr. Richardson collected a considerable 
number. 

On the road from Ferrybridge to Pontefract, and near to 
the latter place, the magnesian limestone has been cut through 
in the road, and exhibits the hollow balls of calcareous spar 
in great variety and j:)rofnsion. While I was occupied iji ex¬ 
tracting some of the^.c from the south bank at the brow of the 
hill, an angular red substance fell down with the debris of the 
loose limestone, which upon examination surprised me very 
much; for it was rock-salt. (May 31, 1826.) My inquiries 
on the subject produced nothing satisfactory. The specimen 
is in the cabinet of the Yorkshire Philosopfiical Society. 

In the same road, nearer to Ferrybridge, divided veins of 
sulphate of barytes may be seen crossing the loose beds of 
magnesian limestone in a north and south direction. This 
rock sinks regularly beneath the town of Ferrybridge, and is 

covered 
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cov’^crcd towards Knotlingley by the other members of the 
magnesian formation. But there seems to be a considerable 
fault or dislocation in the valley of the Aire, which dcj)resses 
the beds on the nortli side ot that river; so that they have 
their outcrops further toward the west. 

The fossils which I have observed in this rock in this neigh¬ 
bourhood, arc the fbllow'ing: 

Axinus ohscurus Min. Conch, of various magnitude,common. 

Cardium . N.S. one specimen. 

CuculUva . N.S. not plentiful. 

Mijiilus . N.S. 'riiis might be mistaken for Gcivillia. 

Tercbralula ... N.S. Difiers from one in Durham, which 
resembles 7’. sacculm^ Min. Conch. 

Pi'oducla . pcihaj)s a new species, decidedly unlike 

P. calva^ or any other hitherto described 
iVom this formation. 

No. 5.—The red blue and yellow clay, wiili gypsum of dif¬ 
ferent sorts, which lies above the yellow magnesian limestone, 
was cut through in the new canal where the first bridge is 
thrown over it in Knottingley. We there saw the limestone 
No. 4. resting upon a layer of yellow clay or marl; below this 
a layer of blue clay, and under all the red clay with gypsum. 
A greater thickness of these beds is exposed in the gypsum quar¬ 
ries at Fairburn, on the north side «f the Aii’e. I’he section 
at Lord Palmerston’s quarry is very instructive, and easily ac¬ 
cessible. Diluvial sand and pebbles lie on the surface of about 
45 feet of the thin bedded limestone No. 4; below is yellow 
clay 2 feet in thickness, then blue clay 6 leet, ajid at the bot¬ 
tom 21 feet of red clay with irregular layers of coloured gyp¬ 
sum. This gypseous red clay ranges to the north and scuith 
of Ferrybriilgc, aiul in some ])laces has been found 11 yards, 
or even, it is said, 15 yards thick. It conlains no trace what¬ 
ever of organic remains. 

No. 4.—The limestone which is burnt at Knottingley and 
Brotherton for agricultural uses, has at the utmost a thickness 
of about 15 yards. In the quarries at Ivnottingley, 11 yards 
is above the average. The rock is lamiii!?gd through its whole 
mass, but the lower layers arc thicker.*' 'Fhese arc also in 
general less hard and less com])act, hold a few s})arry con- 
ci^tions, and some imperfect Axini and other bivalve shells. 
By these characters they seem analogous to the lower or mag¬ 
nesian rock; and accordingly the lime burnt from them is ex¬ 
cellent for building, but useless or even injurious to land. I 
know not if the stone of these beds has been analysed. My friend 
Mr. George, Secretary to the Leeds Philosophical Society, 
found the upper part of the Knottingley and Brotherton Jime- 

>'1 K - stone 
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stone to be nearly pure carbonate of lime, with a very small 
proportion of carbonate of magnesia. 

vertical joints ranging N. and S. and nearly E. and W. 
cross each other, and divide the rock from top to bottom into 
vast rhomboidal prisms. The spaces left between their smooth 
sides are of different widths, and filled with various materials. 
The narrow fissures of this kind are sometimes nearly empty, 
or only partially occupied by soft fine clay introduced by 
water, and laid against the faces of stone: the wider ones are 
sometimes ten inches across, and filled by a confused assem¬ 
blage of pebbles and clay, exactly similar to the general dilu¬ 
vial covering which is spread over the surface of the neigh¬ 
bouring country. 

We must therefore suppose that at the time of the deluge 
these fissures were open in their full width, and admitted the 
diluvial debris. Their extreme regularity and parallelism, and 
the correspondence of their opposite faces, leaves no room for 
the supposition that they owe their existence to convulsions 
within the earth. Condensation of volume, in consequence of 
the process of induration, seems decidedly indicated by all the 
appearances. 

The quarrymen at Brotherton sometimes meet with little 
irregular cavities, called gtits or brashes, in the limestone, which 
are more or less-distinctly connected with the vertical joints; 
and sometimes these cavities are filled with clay or with clay 
and pebbles, exactly like those in the fissures or seams ” 
themselves. Evidently, therefore, the brashes have been filled 
with pebbles from the seams, as these from the surface; and 
both at the same time, viz. the deluge. 

Such holes have on several occasions yielded fossil bones in 
considerable plenty, but being neglected by the workmen they 
were not examined. Mr. Richardson being informed of an 
occurrence of thjs kind in the spring of 1828, took pains to 
collect the bones and observe the attendant circumstances. 1 
had the pleasure of examining all the bones, and carefully re¬ 
peated the investigatjon of their repository. 

It was an irregul^t' oblong space in the limestone a few feet 
in diameter, lOyaitls below the surface of the ground, and 
connected directly with one long vertical joint ranging N. and 
S., and by a cross joint with another in the same direction. 
(Plate II. fig. 1.) Through these joints, I conceive, the peb¬ 
bles and bones passed into the cavity. The bones belonged 
exclusively to oxen and deer. They were so friable that it was 
hardly possible to extract them in an entire state; but they 
became hard by exposure. Among them are the following 
chaiuctcristic parts;— 


Ox. 
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Ox.—Left condyle of the lower jaw. Astragalus. 

Posterior molar tooth, lower jaw, left side. 

Deer.i—Base of the horn with a broken brow antler placed 
exactly as in the red deer. 

Palmated portion of the horn, agreeing closely with 
that of the red deer. 

Both specimens smoother and rather smaller than in the 
red deer. 

Phalangial bone. 

Part of the radius. 

Upper part of a metatarsal bone. 

The pebbles were numerous and various, and of diflereiit 
sizes, but none exceeded five inches in diameter. Those most 
easily recognised belonged to the following rocks:— 

Dark mountain limestone. 

Cherty sandstone, such as is dug near Leeds. 

Sandstone yriihProducta hemisphccrica, such as is found near 
Ripley and Harrogate. 

Red sandstone of the carboniferous limestone scries. 

Clay and sand of different colours enveloping the bones. 

The limestone quarries of Knottingley and Brotherton ex¬ 
hibit another phenomenon, of great interest to the geologist, 
and well known to the workmen from the loss and disappoint¬ 
ment which it occasions:—1 mean, those musses of red and 
white clay called ^^horses'**^ which range through the quarries, 
some twenty, and some a hundred yards in length, and from 
a few feet to many yards in breadth. On first viewing these 
“ red horses,” we are apt to imagine that they fill wide fis¬ 
sures in the rock, produced by ordinary dislocations, which 
uplift the strata on one side above those on the other: but 
this is not the case. They are indeed uniformly situated at 
the convergence of opposite declinations: but these are some¬ 
times unaccompanied by any fracture in the upper beds; and 
the open space below, instead of being an ordinary fissure 
with parallel sides, widens greatly downw’ards like a wedge. 
In consequence of this peculiarity, the red horses do not al¬ 
ways reach the surface of the limeston©*; and the workmen, 
after removing the upper beds of that rock, find with extreme 
vexation that they cover a subterranean mass of red clay.| By 
tracing the course of one of these wedge-shaped dykes, we 
perceive that for some distance the limestone walls of the fis¬ 
sure are separate, and the red clay reaches to the diluvial 
covering; but further on, the limestone walls approximate, 

* A common term among workmen for dislocated and deteriorated 
strata. 

and 
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and finally unite above and exclude the clay from the surface. 
(See Plate II.) 

The red and white clay in the deepest parts of a “horse” 
contains not a single pebble such as lie in the diluvium, but 
abounds in fragments seemingly very little worn, of the lower 
shelly bed of the limestone. At the surface, indeed, where 
the red clay and diluvium come in contact, the pebbles of the 
latter deposit are more or less mixed with the former; but 
still the appearances are such that no person can doubt the 
conclusion, that the diluvium was laid on the surface long after 
the red clay had been introduced into the chasm of the lime¬ 
stone. ' 

Observing that the spaces which arc filled by these red 
horses are not necessarily connected with the surlace, but arc 
ofteji subterranean, and descend quite to the base of the lime¬ 
stone, while the long straight joints which were open to the 
surface are filled by other materials',—I am induced to believe 
that the red clay was forced into its present situation from be¬ 
neath. In appearance it is very similar to the stratum which 
lies beneath the limestone: from all that can be observed, it 
is probably connected with it; and it is remarkable that the 
angular fragments which it contains belong chiefly to.the lower 
shelly bed of the rock. In what manner such an uj)ward 
flow of the retl clay coukj be occasioned, is not easy to con¬ 
jecture; nor will my silence on this subject be condemned by 
those v'ho have learned from experience what dillicultics at¬ 
tend tile theory of ordinary dykes and mineral veins. 

No. 5.—The red marl lormation is seen reposing upon the 
limestone of Knottinglcy at the third bridge over the new 
canal through that village. It presents the usual appearance 
of red aiul bhieish layers in frequent allernations, but contains, 
I believe, no gypsum. 

No. 2.—Diluvium. 

Over all the strata which Iiave been mentioned, sand and 
gravel are extensively spread; but seldom accumulated in such 
vast quantities as in the lower country, which lies to the east 
and north-east. Thk surface of the upper limestone is in ge¬ 
neral regular, and the gravel upon it of nearly uniform thick¬ 
ness. In almost every quarry at Knottingley and Brotherton the 
fixed rock is covered by a variable layer of its own substance 
in the form of rubble, which sometimes is so slightly water- 
worn and so unmixod with other materials, that it ap})ears to 
have been merely loosened and disturbed, but not transported. 
Above, we commonly find sand, with or without pebbles of 
samlstone and mountain limestone, resembling the varying 
beach thrown up by the sea; and then, in the Brothertoji 

(juarries, 
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quarries, another layer of limestone rubhlc moi'e mixed with 
jiehbles from a distance. Sand and pebbles generally over¬ 
spread the whole. The most curious circumstance relating to 
tile arrangement of the diluvium is, that tlie rubbly rmiestonc 
fi-agments are so deposited as to have their Hat surlaccs ob¬ 
liquely sloping toward the cast, which could only have been 
occasioned by the continued action of a westerly current. Such 
a current is indicated by tlie nature of the sandstone and 
limestone boulders, which evidently belong to rocks in the 
western part of the county. 

No. 1.—Alluvium. • 

The valley of the Aire is filled in its upper part with a va¬ 
riety of substances brought down by the stream and deposited 
in its flood way. JJrokcii trees, jicbblcs, sand and clay, arc 
met w’ith in sinking on its banks. Nearer the sea this river 
flows through a flat country of silt or fine clay deiiositcd by 
the tide, and protected by banks. The alluvial deposit at 
Ferrybridge and Knottinglcy is situated at the point to which 
the sea formerly flowed, and has probably been produced by 
land-floods and muddy tides. Its substance is a fine rather 
tenacious clay or silt, such as commonly subsides from agitated 
water. 

The excavation for the new canal was continued for some 
length in this alluvium, and afterwaMs extended through the 
Knottinglcy limestone. When it approached the limestone, 
the workmen were surprised to find, at the depth of twelve feet, 
a quantity of hazel branches and roots, with abundance of nuts, 
some hawstoncsj green moss, bones, and shells. Their asto¬ 
nishment was increased when the hardness of the branches 
proved that they had become stone. Mr. Richardson collected 
the most interesting specimens, and presented duplicates to 
the Yorkshire Philosophical Society. The following is an 
enumeration of the varieties. 

Shells .—None but freshwater kinds; as Lymneea yutris, 
Cyclas cai'iiea, Flanorbis corneus. 

Nuts, in extreme perfection. Most of Ahem were soft when 
first extracted, but they hardened by exposure. They were 
generally empty and light. But some few heavy specimens 
had undergone a singular change: the kernels were con¬ 
verted to solid white carbonate of lime, while the brown pel¬ 
licle of the kernel remained unaffected, and the shells were 
not at all petrified. Sometimes crystallized calcareous spar 
was seen in the space between the pellicle and the inside of 
the shell. 

Wood, believed to be chiefly hazel roots. Some of it is un¬ 
altered in substance, the rest more or less impregnated with 

carbonate 
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carbonate of lime. Usually the central portion is lapidified, 
while the outward layers are unchanged :<but sometimes tlie 
whole mass of wood is filled with stony particles, while the 
bark remains soft and pliable. One specimen shows the cen> 
tral wood petrified, the external layers decayed away, and the 
bark externally coated with pyritous carbonate of lime. Blue 
phosphate of iron, so common in alluvial deposits, colours some 
of the fragments of wood. The bark and soft wood and nut¬ 
shells burn with a brilliant and continued light; even the fi¬ 
brous stony substance emits a faint lambent name. 

Bones .—The lower jaw of a deer, about the size of the red 
deer, coloured by phosphate of iron.—Upper part of the tibia 
of an ox, in the sinuosities of which a hazel root has struck its 
branches, and over whose surface a pyritous layer is spread, like 
that which invests the bark of the specimen of wood already 
mentioned. 

No other example has occurred to me of petrified nuts or 
wood in Yorkshire; and the cause of the peculiarity in this 
instance is not difficult of discovery. At Knottinglcy the ve¬ 
getable relics were buried so near to the limestone rock that 
its calcareous springs obtained access, and in a long succession 
of years filled the interstices of the plants with a stony de¬ 
posit. It is remarkable that the interior parts of the branches 
are often hardened to sloiie, while the bark and external layers 
of wood are not perceptibly altered; and that in the same 
manner the kernel of a nut should have become a mass of calc 
spar, while its shell has remained witliout any change of sub¬ 
stance. 

Except in the peculiar and interesting circumstance of the 
vegetable remains having become lapidified, little essential 
difference appears between this freshwater deposit and those 
in Holderness, which will be minutely described in my forUi- 
coming publication on the Geology of the Yorkshire Coast; 
and in each case their high antiquity is proved by the deep 
sediment laid upon them. This sediment itself is of varying 
antiquity. It mayt conceal the most ancient and the most 
recent of the works of man;—a boat used in some distant 
ages of the world, as in Romney Marsh; or an English oar, 
coin, and horse-shoe, as in part of the excavation at Knot- 
tingley. 

York, Nov. 3,1828. 

R^ei'ence to Plate II. 

Fig. 1. A section representing the general appearance of quar- 
. ries at Brotherton. 

(rt). The limestone rock, with straight fissures {b) and 

( 0 , 
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(f), the latter filled with pebbles, clay, and sand, as 
also is [(1) a “brash” connected with (c) ; [e) and [f) 
•are red horses, the former not reaching to the top of 
the limestone, but the latter opening through it and 
covered by the diluvium. 

(^) is the rubbly limestone with its fragments sloping 
to the cast ; [h) sand and pebbles ol’ sandstone and 
limestone. 

Fig. 2. Shows in a quarry at Brotherton a second layer (?) of 
limestone rubble above the sand and pebbles (h). 

Fig. 3. Represents some irregular ramified layers of gypsum 
in red m.arl at Fairmirn. 


LXVIII. On the Calculations requisite for 'predicting Occidta- 
tions of Stars by the Moon*. 

^T^FIE columns which are placed together on pagesIVand VI 
of every month are to facilitate the approximate deter¬ 
mination of the moon’s daily motion. With regard to the 
manner of using them for the most Irequent and most useful 
application of them, the prediction of tlie time at which the 
moon will occult a heavenly body, ^ I bog here to give some 
further explanation on the most conv5nient form of the calcu¬ 
lation. 

Let a, 8, T, r denote the riglrt ascension, declination, hori¬ 
zontal-equatorial parallax and semidiameter of the moon, ns 
viewed from the centre of the earth, S', 7'’ the corresponding 
quantities for a point on the surface of the earth whose cor¬ 
rected latitude is (p, g being the corresponding semidiameter 
of the terrestrial spheroUl: next let Q signify the sidereal time, 
A, D the mean right ascension and declination of a star in the 
beginning of the year; A', D' the same for tile apparent place 
of the star at another given time. The rigorous calculation 
of the time of the beginning and end of the occultation will 
require the following ojjerations. 

For at lea.st two moments of time /, which are near the re¬ 
quired one, the quantities a, 8, ir, r, 9 are to be deduced from 
the Efihemeris by inter])olation; and from these the a'. S', r' are 
to be calculated. Developing the finite expressions into series, 
and neglecting the terms of the third order (?r being consi¬ 
dered as of the first), which are in most cases insensible, we 
have the following, formul®: 

* From Encke’s Astr. Ejjhem, for 1830, p. 253. * 

New Series. Vol. 4. No. 24. Dec. 1828. 3 G 


ol ^ u 



4J0 


Prof. Encke on the Calculations requisite 


« e. sin r. cos ^ . 

« = « — =- ^—- sm ( 0 —«) 

cos a ' ' 

1 /g.sin y. cos« \® . ^ . 


COS 4 («' — «) 


tniigy = tnngp. 

COS 1^—a—J(« — 

8'=8- ^-lJr^5±)sin(y_5) 

, /e sin y . sin ^ \ 9 . 5,. 

’•i (■■ --) si»2(y-s)- 


1 / c. sin y. sin « »_ , 


From the calculations for two or more moments will be found 
the true parallactic motion of the moon in right ascension and 
declination A a' and AS^ The quantities A! and being 
likewise derived from A and D, we- have, for the time of the 
beginning and end of the occultation, ^ ± A t; A ^ being found 
by this quadratic equation 

(A'-a'-A^. Aa')® cosS'® + (D'-8'-A^ A8')® = 7''‘' 

in which for r' the value corresponding to A / must already 
be .adopted. 

In the calculations for j)redicting occultations there is no 
preliminary knowledge o/ the times when they will Inappen. 
Numerous useless trials would therefore be necessarily made, if 
it were required to insure that no star had been passed over. 

The distance of the two mbments of time from which A a' 
and A 8' are to be calculated, may safely amount to an hour. 
The hour angle of the moon being d—a, positive if west of 
the meridian, the calculations for parallax may be facilitated, 
if the motion of the moon is referred not to mean time, but to 
true lunar time. For if t denote any hour angles (the western 
ones being positive), each differing 15° from the other during 
the greatest diurnal arc of the moon, consequently within about 
15“ to 9“, one may calculate for every t a table with double 
entries 8 and tt, from which a'—«, 8'—8, ?•'—r may be immedi¬ 
ately taken. 

This would require altogether nineteen tables, which indeed 
would be only for one place, but of permjinent use. We have 
here supposed that the quantities /, a, 8, ?■, it may be easily found 
for the different values of t. 

For this purpose are given the three columns on pages IV 
and VI, headed “ Moon on the Meridian.” They give the time 
and the place of the moon during her upper and lower culmi¬ 
nations at Berlin; or if the sign “ denote true hours of the 
moon, the time and place of the moon being referred to the 


centre 
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centre of the earth, for 0** and 12*’ at Berlin. From these may 
be found by an easy interpolation, as only entire numbers and 
second differences enter into the calculation, time and place for 

0^ ± IN ± 2^ . . . . 

referred to Berlin; for any other place on the earth whose 
longitiide from Berlin, positive if eastern, is /, these places and 
times would correspond to 

T = O'* + /, ± P +/, ± 2*’ + /, &c. 

The deduction of these three columns is strictly founded on 
an interpolation with uneqiyilly increasing arguments. We 
know ^ and a for every mean noon and midnight, and IVoni 
these the times and a and 8 are to be found which correspond 
to « = 0, and 5 —a = 180°. If the yalues of 0 —a are cal¬ 
culated for every noon and midnight, and are assumed as ar- 

f ^uments of tables whose^ functions are res])ectively the mean 
lalf days, and a and S from 12 to 12 mean hours, the formu- 
lae explained in the paper “ On Interpolation *” may be em¬ 
ployed for finding the values of the above functions for fl—a 
= 0, and 0—a = 180°. 

The greatest strictness, however, would not be required in 
these calculations. Even in the latest tables of the moon’s 
motions there occur errors in longitude of 10", and the posi¬ 
tion of the smaller stars may possRjly likewise be wrong by 
5"; and consequently the strictest calculation may still be liable 
to an error of half a minute iy time. It is therefore not ne¬ 
cessary in calculating the predicted occultations, to have the 
moon’s place nearer than to 0*1 minute of a degree, and the 
time nearer than to 0*1 minute of time. Under these circum¬ 
stances it will be sufficient, in deducing the time of the culmi¬ 
nation from the values of 0—a formed as above described, to 
use an indirect method by which, agreeably to the paper “ On 
Interpolation,” the mean days being considered as arguments, 
and the 0—a as functions, the first differences of 0—a arc so 
corrected by an approximate estimation of the factor of cor¬ 
rection, that they may be simply regarded as divisors, and the 
times of the culminations are then found by the quotients 

a—6 , /«—180° i\unh 

—;—r 12‘‘ and ( —-—^ + 1 )12*‘ 

In this manner the times of the culminations have been found 
accurately to 0*1 minute of time; an accuracy which has caused 
no greater trouble than the common results would have re¬ 
quired, as it is always necessary to use logarithms. 

By means of these times the corresponding places of the 

* This paper will appear in our next Number,— Edit. 
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moon have been calculated from the differences of « and 
which had already been calculated in examining the correct¬ 
ness of tlic tabular values. In general the limit of accuracy 
may be taken at 0'*1. Hut with regard to the S in the places 
of the greatest clianges, especially in the three first months, 
errors of 0 *3 may occur, arising from the circumstance of 
these calculations having in the beginning only been maile for 
the upper culmination. Greater deviations, if any should be 
found, must have been introduced by misprints. 

In deducing the places for the single values of t from the 
culminations, it a})pears unnecessary to go further than to se¬ 
cond differences. ' 

The tables for calculating the parallaxes for every value of 
T will, however, considering the quick cliange of S, not be of 
the most convenient form if made with double entries; and 
I have likewise in this case found jnorc convenience in the 
method so frequently and successfully applied by Gauss, of 
avoiding the double entry by a table of single entry and a 
short logarithmic calculation. 

As the moon’s place is only known to 0''1 of a degree, the 
parallaxes .are only required to be known to0''01, in order to 
be quite sure that by them no other error shall be introduced. 
It will for this pinpose be sufficient to have log.'iritlims with 
only four places of decimals, which everybody may easily com¬ 
pile. Ten duodecimo leaves thus contain to the most conve¬ 
nient extent the numbers, the> trigonometrical functions, and 
Gauss’s auxiliary tables for addition and subtraction. 

The form which I have chosen is this: For every t from 
15** to 9** 1 have calculated for all values of w from lO" to 10" 
within the limits of tt = 53* and ?r = 62' 10" : 

a = — g. sin ir. cos f . sin r . 3437’75 

. , cos ( («'—a) 

tangy = 


• sin y 

In calculating y, instead of \ [oi — a), has been adopted 
4fl.sec.21°, the value of a being the one corresponding to 
57'40"j sec 21° is about the mean value between the 
peatest and smallest sec 8 which can take place for the moon, 
rile adoption of these mean values cannot sensibly change 
the result of the calculation. A table was formed of the lo¬ 
garithms of a and b to four places of decimals; in these tables 
the minute of a degree was considered as unity. Next the 
quantities of the second order were arranged in tables of 

double 
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double entry, 8 from —30^ to +30° for every fifth degree, and 
n from 53' to 62' for every third minute: 


fl' = 


'' sin».cos^ 

V cos S / 

5' = 

-a 

/ f. sin T. sin (p 

V sin y / 

Ar = 

+ r.( 

'' f. siniT. sin ip \ 

< sin y / 


sin2T .3i37-75 
siin2(y~8).3-1.37*75 
. cos (y~8) 


The values are expressed in hundredth parts of niimilcs of a 
degree. By this means we find 

a' — a = c sec 8 + a' 

8' — 8 = « . sin (y — 8) + U 
7'' — r = A7* 

almost as accurately as it is required for the most exact cal¬ 
culation, as the error will very rarely amount to 1". 

Besides these values, the parallactic velocity of the moon, as 
it may be called, or the quantities Act and A8' are reejuired. 
The first differences of « and 8 give her velocity in right 
ascension »i, and in declination n, with reference to the centre 
of the earth; and as differences higher than the second arc neg¬ 
lected, we may assume that for t = 6'' and t = 18'' the first 
differences are 12w and \2n. The unity of time is here the 
true lunar time, whose ratio to mean Ijiyie is determined by the 
first differences of the times calculated. 

In the values for a'—a, 8'—8, ll^e three variable quantities are 
TT, 8, and t. The variation of the terms of the second order 
will never be of consequence; and in those of the first, w may 
without hesitation, and even 8 may, be considered as constant- 
Thc influence of the latter assumption would only become 
sensible if the time of the beginning or end of the occulUition 
should be far distant from the lunar hour assumed for t ; in 
which case, however, the first differential quotients only would 
likewise not be sufficient. If therefore we calculate for every 
T, neglecting smaller quantities, 

. sinw. cos ^.cos 900 
7i' = — g. sin w . cos ip. sin t . 900 

and arrange their logarithms to four places of decimals for 
every tt, we shall have very nearly 

A«' = Tw + jw' sec 8 
A S' = n + sin 8. 

It now remains only to facilitate the calculation of A' and D' 
from A and D; as the errors arising from neglecting this cal¬ 
culation, especially towards the end of the year, would far ex¬ 
ceed the errors arising in the most unfavourable cases from the 

calculation, 
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calculation, as here described, of the apparent place of the 
moon. With this view it is only necessary to remark, that a 
star in occultation can be distant from the apparent place of 
the ragon only 15', and from the mean place of the moon only 
1° 15'. Within the limits of the moon’s declination it may be 
assumed, that stars which are so near each other have per¬ 
fectly the same corrections of their places. If we therefore 
consider the mean place of the moon as the position of a star, 
and calculate by means of the auxiliary table in the Ephemeris 
for every superior culmination throughout the year, the cor¬ 
rection which must be ai)plied Jo the mean place of a star of 
the same right ascension and declination, in the beginning of 
the year, in order to have the a})parcnt place for the time of 
the upper culmination,—we have a table giving very nearly the 
apparent place of each star, as far as it can be occulted by the 
moon. These are the quantities Yhich, in the tables headed 
“ Auxiliary Tables for the Occultations of Stars,” have been de¬ 
noted A A and aD; so that taking A A and AD for the 
given moment of time from them, we have for all stars occulted 

A' = A + A A 

D' = 1)+a1). 

In calculating these tables, as the time pressed, some of the 
small terms have been orjiitted, and only these forms have 
been assutned: ‘ 

A A + h sin (H + «) 

AD = / -H’g cos (G + a). 

The declination of the moon will not exceed +19*^ in this 
year; and the terms multiplied by tang S and sin 8 will become 
small; likewise sec8 and cos 8 may be put = 1. 

In order now to reduce everything to a certain form, which 
greatly facilitates calculations which are to be frequently re¬ 
peated, wc may abbreviate the solution of the quadratic equa¬ 
tion by introducing trigonometrical auxiliary quantities; and 
with this view the following expressions may be used: 

For T = O’’ + ^ 

*• + 1** -f I 

+ 2’’ + /, &c. 

the following quantities may be arranged in a table with 
single entry: log a, log ft, y, w', n', tlie argument being tt 
for every tenth second: the quantities a', A r for every t, 
will form tables with double arguments 8 and x. 

Thus ex, gr. that part of the general table for Berlin (latitiule 

52° 31' 15", ellipticity — which is used for the occultation 
of 82 Leonis on the 5th April 1830, is as follows: 

21'> 
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2P 



log m' I 

log n' 

0*7850„ 

' 0:7850 

' 0'78f)4„ ; 

1 0-7864 

0-7877„ 

0-7877 

0-7890, 

0-7S90 

0-7903,. 1 

! 0-7903 

0-7917„ j 

0-7917 


55 0 

1-3750 

l-6942„ 

61 £7'-9 

14'-99 



For the whole Berliii lunar hour which is contained in t, we 
take from the Ephemeris, pages IV and VI, the mean time T, 
«, 5, the length of the true lunar hour 60' + A /, as also m 
and n. The first quantities are to be taken with due regard 
to the second differences, where the interpolation requires only 
these convenient factors yV W i tV i- 


From 
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From the auxiliai'y tables for occultatioiis of stars wc have 
?r, A A and AD; and from the catalogue of stars, A and D. 
We have then to calculate 


= a + sec 8 + 

h' — h + J sin (y—8) + l^ t ?•' = r + Ar 


A fit' = 4- sec 8, 

A' = A + A A , 

If wc now put 

(A'—a') cos 8' = N sin ij 
(D'—8') ■ = N cos t) 


AS' = n + n' sin 8 
D' = D + aD 

A a' cos 8' = M sin ^ 
A 8' = M cos 5 


where the different signs determine the quadrants in which »} 
and ^ are, (N and M being alwa^’s considered as positive,) and 

if we likewise determine i by this equation: = sin/, 


we have for the mean time of the beginning and end of the 
occultation T + / + /, the double value of / in minutes of time 
being derived from this equation : 

t = —I N cos (i) — 5) + r' cos / I 

The up])cr sign is for the beginning, the lower for tlie end of 
the occultation. 

If N . sin occultation takes place: the moon 

passes to the north of the star if sin — ^ is positive, to the 
south if sin (ij—?) is negative. For the place of the star’s dis¬ 
appearance and reappearance on the moon’s limb, the angle 
counted from the northernrpost point of the moon’s disk 
through east, south, and west, is found by tliesc e(}uations: 

}•' sec 8' sin 7/ = A'—u'—aoi' ^ 


r' cos u — ly—S'— a8'/^ —— ^ 

\ 60 +^/ 

where, with rare exceptions, 7/ must be taken for die disappear¬ 
ance in the two first, for the reappearance in the t\vo last qua¬ 
drants. As an approximate value of u is only required, the 
second formula will be sufficiently accurate. 

Among the various values of t, it is most advantageous to 
take the one which lies nearest to the true conjunction of the 
star with the moon in right ascension. The choice of this 
value is facilitated by the consideration, that for positive values 
of T the apparent right ascension is smaller than the true one; 
for negative ones greater; or that the parallax in right ascen¬ 
sion has a contrary sign to t. If, however, the true conjunc¬ 
tion should happen in the middle of a lunar hour, it would be 
necessary, in order to attain all the accuracy of which the 
method admits, to make the calculation for the two hours be¬ 
tween 
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tween which it lies, and to take out of the two values, always 
the one which is nearer to a lunar hour, if one would not be¬ 
sides apply ibr this case a simple interpolation. 

As an example, I add the complete calculation of the oc- 
cultation of 82 Leonis, where every one will easily perceive 
the siprnification of the numbers from the auxiliary and paral¬ 
lax tables. 




1830, April 5. 




82 Leonis. 

169° 13'-70 

+4“ 14'-29 




+0-41 

-0 -21 




1614 14-11 

+4 14-08 


T = 

21'* 


= 54-' 11" 

7" 20'-9 

168° 47'-8 

+ 4° 40'-8 

+ 29'-31 

-9'-35 

1-3685 

1-6877„ 

61 27-7 

0-7865„ 

0-7865 

0-0014 

9-9225 

56 46-9 

0-0014 

8-9116 

-f- 23-44 

- 40-75 

• 14-76 

-6-10 

+ 0-50 

+ 0-16 

- 0-31 

+ 0-11 

+ 23-21“ 

- '8-85 

+ 23-60 

- 41-06 

+14-87 

log. 61'-8... 

1-7910 




log. cos^'... 

9-9989 

169 11-40 

+ 3 69-74 

259° 45'-0 


+ 3-71 

+ 14-34 

9-9930® 

9-2499" 

+ 12-1 

0-4319 

1-3646 

9-9918 

1-5609 

+ 14-8 

1-1565 

0-9469« 

9-4146 

— 6-5 

1-0828 

10 40-6 

110 55-0 

1-5691 

7 14-4 

M703 

9-9924 

9-9704 

•• 

+ 9-6 

1-1723 

"M641 

1-3942 

Disappearance 7 4-8 

35° 

1-1723 

0-3968 

Keappearance 7-24-0 



The rigorous calculation has given 

Disappearance 7** 4' 21" 

Reappearance 7 24 16 

The calculations for the Ephemcris may be facilitated by some 
auxiliary tables. 

With this view I have calculated by interpolation the posi¬ 
tion of the moon for every third lunar hour. This table, while 
it increases the safety, reduces besides the calculation of the 
rising and setting of the moon, every one of which would 
otherwise have required a separate caltulation, to a mere 
copying of figures. For if we write the table from which we 
take for any given decimation the semidiurnal arc of the moon, 
in such a manner that the lunar hours of the form 3 n are al¬ 
ways taken separately, and the excess of the semidiurnal arc 
above these lunar hours is converted by the mean motion of 
the moon into mean time, we have without any further cor¬ 
rection the times of rising and setting, more accurately than 
they are ever required for any purpose. A second auxiliary 
New Series. Vol. 4. No. 24. Dec. 1828. 3 H table 
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table for occultations of stars, is a table which contains the 
time in which the moon is above, and the sun below the 
horizon. 

The times of rising and setting of both these heavenly bodies 
being placed opposite to each ouier, this is likewise only copy- a 
ing of numbers. 

A third auxiliary table contains the stars which within the 
largest possible limits may be occulted. For this purpose I 
sought for the beginning, middle, and end of the year, the de¬ 
clination which the moon has for every 5® of right ascension, 
and took in all the stars which are 40' further north, and 
1° 40' further south, than the norlliernmost and southernmost 
limits of those zones. 

By means of these tables the decision of the possibility of 
an occultation is in general so much facilitated, that besides 
the 130 occultations given in the book, only two were calcu¬ 
lated in which the moon remained distant somewhat more than 
2', the limit to which I had proposed to myself to find out the 
conjunctions. 


LX IX. On the Height of the Aurora Borealis above the Sur¬ 
face of the Earth; particularly one seen on the 2dth ofMarchy 
1826. By JpHN Dalton, F,R,S.* 


A PPREHENDING that the Royal Society will favourably 
receive accounts that haye a direct tendency to determine 
the height of that interesting phaenomenon, the Aurora bore¬ 
alis, I have been induced to transmit some observations that 


were made upon a very remarkable one, which appeared in 
the evening of the 29th of March, 1826. From some recent 
observations, an opinion seems to be entertained by some 
writers, tliat the aurora is not so high as has generally been 
estimated; but it is only from facts and observations such as 
the following, I conceive, that any near approximation to the 
true height can be obtained. 

The aurora borefulis above mentioned, was of a kind very 
rarely occurring, ft assumed the appeaiance of a rainbow¬ 
like arch, stretwing across the mid-heaven, at right angles to 
the magnetic meridian. It was subject to very little diange 
of position for an hour or more, and therefore afforded time 
to observe the angle of its elevation above the horizon. In the 
period of five years’ observations at Kendal formerly, above 
one hundred appearances of the aurora occurred to me, and 


* From the Philosophical Transactions for 1828. Part 11. 

only 
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only one of the kind just described. I had not an opportunity 
of seeing the one which is the subject of this paper, but it was 
seen here (at Manchester) by a friend of mine about 9 o’clock 
on his returning home from a visit to me. He did not indeed 
observe the luminous arch, either from its having vanished, 
or from the obscurity of our atmosphere; but he remarked 
some beams or corruscations in the north-western hemisphere, 
of a low altitude; and not having seen an aurora for a long 
time, he induced the family at home to go out and catch a 
glimpse of tlie phaenomenon, now much more -rarely seen than 
formerly. 

A few days afterwards 1 accidentally noticed a paragraph 
in the Lancaster Gazette describing the luminous arch of the 
aurora, as well as the accompanying appearances; and as 
such a striking and unusual phsenomenon could not fail to 
attract general attention, I examined the provincial news¬ 
papers and other periodicals of the time, and took occasion 
soon after to make inquiries personally, or by writing, of such 
individuals of judgement as had seen the phenomenon in va¬ 
rious places near Oie line of the magnetic meridian. The re¬ 
sult was, a collection of a more complete and extensive series 
of observations than was ever before made, in all probability, 
towards determining the height of the luminous arch of the 
aurora.—I shall now proceed to detajl some pf the particular 
observations. * 

The accounts represent the arch to have been seen in places 
170 miles distant in a north and south direction, and forty- 
five miles distant in an east and west direction, comprising an 
area of seven or eight thousand square miles; but it must have 
been much more extensively visible, as in most cases the 
writers of the different accounts describe their situation ns 
central with regard to the phaenomenon. It was seen at Edin- 
bumh and Leith, Kelso, Jedbergh, and Hawick in Scotland; 
at Carlisle, Penrith, Keswick, Cockermouth, and Whitehaven 
in Cumberland; at Kendal and at Kirkby-Stephen in West¬ 
morland ; at Lancaster, Preston, Warrington, and Manches¬ 
ter in Lancashire; and at Doncaster in Yorkshire. Descrip¬ 
tions of the phaenomena as seen at most of these places were 
immediately given in the newspapers of Lancaster, Kendal, 
Carlisle, Whitehaven, Kelso, &c., and some of these accounts 
were copied into the London papers soon after. 

All the accounts that I have seen from places between Lan¬ 
caster and Edinburgh, as well as at tliese two places, agree 
that a luminous arch was first seen about 8 o’clock in the 
evening; that it conthiued without much motion for an hour 
nearly, and then gradually vanished, leaving the northern sky 

3 H 2 illuminated 
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illuminated as usual after an aurora borealis of the common 
kind; so that it seems impossible to doubt that the same arcli 
was seen at all the places of observation, and at the same time. 

A good description of the phenomenon was published by 
Messrs. Coldstream and Foggo in the Edinburgh Journal of 
Science for June 1826; it is as follows: 

“ March 29th. Immediately after the fading of the evening 
twilight, at S** 15“ P.M., a bright luminous ray was seen to 
rise from the eastern horizon, gradually to extend itself to¬ 
wards the zenith, and thence towards the western horizon, 
presenting, when completed, the appearance of an arch of sil¬ 
very light, similar to that seen here on fhe 19th March, 1825. 

“ When first formed it was a few degrees to the north of 
the zenith of this place; the light in the centre was rather dif¬ 
fuse; its edges were irregular; and the western limb had, as 
it were, a plumose appearance. It soon evinced a decided 
motion towards the south, and in “a few minutes reached our 
zenith. Its edges were now sharply defined, and throughout 
its whole course it was nearly uniform in appearance and 
breadth; the intensity of its light in the zenith had increased, 
while in the same quarter the breadth had considerably di¬ 
minished. 

** The direction it now had was very nearly at right angles 
with the magnetic meridjian. 

“ At ^ past 8, faint beams of the aurora began to rise from 
the northern horizon, and at one time promised to form a 
splendid display; but the cbrruscations never became very 
vivid; they were not rapid in their motions, and did not flit 
alongthe horizon. 

“The arch still continued its motion towards the south, 
and in 15 minutes passed through a space of about 20^^. Its 
southern edge reached a point about 24° or 25° south of the 
zenith, beyond which it did not go. The light now became 
gradually fainter, and at length disappeared. 

“ Meanwhile the aurora in the north continued to play, but 
with no increase of vividness. For some minutes, soon after 
9 o’clock, we observed broad bands of light, having their 
longer axes (which generally subtend angles of about 18° or 
20^) parallel with tne horizon, darting with great velocity 
across tlie illuminated space from east to west and from west 
to east. These formed, ran their course, and vanished in a 
moment; they had no vertical motion, but they appeared at 
various degrees of elevation, never higher however than 30°. 
Soon after this interesting (and perhaps unusual) display, the 
beams disappeared, ana nothing was left but a diffuse lumi¬ 
nousness along the horizon.” 
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At Jedburgh, Hawick and Kelso, places about forty miles 
south of Edinburgh, the phaenomena were much the same as 
above, as appears from the Kelso Chronicle. (See also the 
London Courier, April 7th, and other of the daily papers.) 
At Jedburgh the arch is said to have commenced at 8 ^ 15® 
on the W. by S. point of the horizon, to have passed south 
of the star Aldebaran, between Castor and Pollux, and over 
Arcturus; its altitude 60° from the S.; waves of light seemed 
to run along the arch. At 8** 30® the whole advanced 20 ° 
to the S. At Hawick it was at first 20° S. of the zenith, and 
at S'* 40® it was stationary at 37° S. of the zenith; tlie arch 
passed 6° N. of Arctifrus, 7°*S. of Cor Caroli, 6° N. of Coma 
Berenices, through the hind foot of Ursa Major, 4° N. of 
Asellus Borealis, 6° S. of Pollux, through the head of Mo- 
noceros, through the three stars in Orion’s girdle, and 1° S. 
of Rigel. From this it would seem that the arch, instead of 
appearing low in the north from the last-mentioned places, as 
it must have done if situated only five or even ten miles above 
the earth’s surface, appeared as far to the south of the zenith 
as at Edinburgh, or rather further. This latter it could hot 
do; and in such circumstances it is reasonable to allow a dif^ 
ference of a few degrees in the estimates of altitudes of arches 
neither well defined nor absolutely fixed, and possessing several 
degrees of breadth; but it clearly shows the arch was not low. 
The author of the Hawick account signs, Gideon Scott 

At Carlisle, seventy-five miles S. of Edinburgh, the pha> 
nomena were much the same*as in the preceding accounts. 
See the two weekly newspapers of that city. 

About Cockermouih, twenty-five miles S. of Carlisle, I con¬ 
versed with many persons who had seen the phaenomena. One 
young gentleman, Mr. Harris, had committed to paper at the 
time some notes upon it with which he favoured me. Ac¬ 
cording to these, he first saw the arch at 7'* 45® P.M., it ex¬ 
tended nearly from the western to the eastern horizon, through 
the W. part of the head of Orion, over Castor and Pollux, 
S. of Ursa Major, and ended in Corona Borealis; it continued 
with little variation in its situation tilU^ear 10 o’clock. At 
first the west end of the arch was most luminous, and finally 
before it vanished die east end was the most brilliant. The 
eastern end waxed and waned frequently. The sky was very 
clear, a few streamers appeared low in die horizon. 

At Keswick, about twelve miles east of Cockermouth, the 
appearance was described as follows, in a letter to me from 
Mr. Ode^.—This gendeman is known to the public an 
elegant little description of the Lakes and Mountains of the 
North of England, and is familiar with observations relating 

to 
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to meteorology, and to the angles of elevation of objects. 
** About 8 P.M., a luminous arch appeared very brilliant; the 
outside of the curve seemed a little south of the zenith. The 
eastern end tapered to a point above the horizon; the western 
end was broader, and lost in a cloud which rested on the 
mountain. It disappeared about 10 o’clock.” 

At Whitehaven, one hundred miles from Edinburgh, and a 
few miles more to the westward, a minute description of tlie 
phsenomcnon was given in one of the newspapers of that place, 
by Mr. Holden, lecturer on astronomy, who happened to be 
there at that time. At 8'* 45™ the east leg of the arch covered 
a Coronae Borealis, the northern edge- of the bow touched 
Castor near its greatest altitude, and the west leg went over 
tlie tliree small stars marked A in die head of Orion. The 
breadth at greatest altitude was 4° 40^, but tapered dow'ii to 
the horizon, where it was not more than one-fourth of that 
breadth. The east leg was 15® north of the east point, and 
about the same number of degrees south of the zenith; and 
the west leg was IS® south of the west point. At D** 8™ the 
arch had moved southward, Pollux, touched the north of the 
bow, the west leg extended over a Orionis, and die east leg was 
still upon a Coronse Borealis, but this star had been moving 
in its apparent track by the earth’s motion for the space of 
twenty-tliree minutes. He saw several small clouds move be¬ 
fore and cover portions of it for a few seconds of time. 

From Kirkby-Stephen, about forty-five miles east of White¬ 
haven, a good description of the phaenomenon is given in the 
Westmorland Gazette. The mean breadth of the luminous 
arch exceeded that of the rainbow, the vertex broader, the 
extremities narrower, and the light more dense. The arch 
gradually faded about 10 P.M., having existed nearly two 
hours. I'he light was white and transparent. Position at 
9 P.M., the arch of a great circle from E. 25° N. through the 
zenith to W. 25° S. At first the eastern extremity of the 
arch was near /3 Herculis, thence it passed the north side of 
Corona Borealis, through the midst of die seven stars in the 
Great Bear, over th^.. zenith to the north of Castor, exactly 
over Bellatrix, after which it contracted to a point in Eridanus 
just above west. This writer makes no mention of any appear¬ 
ance of the common aurora borealis at the same time. 

Accounts from Penrith were much the same as the preced¬ 
ing ones; but I had no opportunity of seeing any of them. 

At Kendal, which is 110 or 115 miles S. m Edinburgh, and 
very nearly on the same magnetic meridian, (consequently the 
same part of the arch must have crossed the meridian at both 
places,) the following is a description of the phmnomena as 
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they appeared there, and might have been adopted with very 
little error, it should seem, for that at Edinburgh or any one 
of the intervening places, except as to the altitude of tlie sum¬ 
mit of the arch. “ A most magnificent meteor was observed 
here between 8 and 9 o’clock. The appearance was that of 
a luminous arch, stretching quite across the heavens. Its di¬ 
rection was that of the magnetic east and west, intersecting 
the magnetic meridian at right angles. At the same time a 
splendid light was observable in the northern horizon. This 
meteor was similar in some particulars to one which appeared 
a few years ago.” [Query in 1819?] “ The arch itself ap¬ 

peared like two frustifms of cones, with the less extremity in 
the horizon, and their bases meeting in the zenith. The 
densest parts of the bow were those near the horizon, and the 
west end the denser of the two.” 

The phenomenon was seen at Lancaster, twenty miles S. 
of Kendal, and 130 miles*S. of Edinburgh; it was described 
in the next Lancaster Gazette, but without being specific as 
to the altitude of the centre of the arch. Inquiry having been 
made of an intelligent medical gentleman who had seen it, he 
described the luminous arch as extending from east to west 
across the zenith, the light increasing in intensity from the 
arch of the zenith to the line of the horizon; there were those 
faint corruscations which usually afj^end an .aurora borealis. 
This was about 8 o’clock: at 10'* 3*0“ P.M. there was a lu¬ 
minous appearance along the northern horizon. 

The aurora was seen at Preston, twenty miles S. of Lan¬ 
caster ; but I have not been able to learn the particular ap¬ 
pearances at that place. It was also seen at Doncaster in 
Yorkshire, but I have not noticed any description of its ap¬ 
pearance at that place. 

At Warrington the luminous arch was seen by a friend of 
mine, Mr. Joseph Crosfield, who was so obliging as to give 
me interesting information on the subject, both verbally and 
by writing. He saw the arch about 9 o’clock, or between that 
and 10, in company witli two other persoq^, to whom he pointed 
it out at the time. At the first glance Ifb took it for the milky 
way, but soon discovered his mistake. The direction of the 
arch was from W.S.W. to E.N.E. passing to the north of the 
zenith. The western branch was longer and more brilliant. 
He saw no northern lights at the time, neither did he appre¬ 
hend the phenomenon was connected with them. ' On eleva¬ 
ting the pole of a celestial globe till the axis passed through a 
series of angles with the horizon, 1 desifed him to fix upon an 
elevation which he judged most nearly to coincide with the 
elevation of the centre of the luminous arch. On examination, 

the 
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the angle was found to be 61°. I then fixed the axis at 70°; 
this he was almost certain was too high. When it was fixed 
at 50°, he was still more certain it was too low. 

The aurora was seen at Manchester, as has been stated; 
but it does not appear to have attracted much attention at this 
place. I have not been able to trace any account of the phse'* 
nomena having been seen further south. 

These are ail the material observations I have collected; 
from which it must appear that the descriptions every where 
^iven evidently apply to the same luminous arch. In proceed¬ 
ing from north to south we find the arch gradually advancing 
in altitude, always crossing the meridian to the south of the 
zenith, till we arrive about Kendal, at which place it crossed 
nearly in tlie zenith, and when at Warrington its culminating 
was to the north of the zenith. It is further remarkable, that in 
all the places the arch seemed to terminate nearly in the mag¬ 
netic east and west, or at two opposite points of the horizon; 
these facts indicated the great height and extension of the 
arch. 

In order to apply the data to calculate the height of die 
arch, it is evident that observations at the extremities of the 
magnetic meridians are to be preferred, and those on or near 
the same meridian, all other circumstances being the same. 
Unfortunately, die Edinjiurgh and Hawick observations do 
not harmonize together \ however, those at Jedburgh, a place 
nearly of the same latitude as Hawick, seem to show that bodi 
the others are wrong, or rather perhaps, that they hud not 
been cotemporary Vith each other and the rest of the obser¬ 
vations. The Hawick altitude is probably too low, and diat 
at Edinburgh considerably too high. 

In this uncertainty we may be allowed to take the observa¬ 
tions at Whitehaven and Warrington as guides. Those places 
are very nearly oq the same magnetic meridian; they are di¬ 
stant eighty-three miles, giving an extensive base: the obser¬ 
vations were nearly cotemporary, and made on the same part 
of die arch, the altitude at Whitehaven being 75° from the 
south, and that at 'V^arrington 61° from the north. From 
these data, I find the height of the arch very nearly one hun¬ 
dred miles above the earth’s surface, and its position vertical 
about Kendal and Kirkby-Stephen, which accords well with 
the observations at those places. This conclusion is corro¬ 
borated by the observations at Jedburgh and Warrington, 
where, if we take the angles of elevation at 60° and 61° re¬ 
spectively, and the distance on the magnetic meridian 120 
miles, the height will be found between 100 and 110 miles. 
But, lastly, if we assume the angle at Edinburgh to be correct 
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at 65°5 and that at Warrington at 61®, the height comes out 
150 or 160 miles, and its position vertical about Carlisle, which 
is in opposition to the general tenor of the rest of the obser¬ 
vations. 

As for the heights of the streamers or vertical beams seen 
low in the north, we have no sufficient data for determining it. 
But it is evident that the beams which were seen low at Edin¬ 
burgh were the same as those seen still lower at Cockcrmouth, 
Kendal, Lancaster, and Manchester, at which last place the 
angle was about 10°, as my informant says. ■ Now an object 
elevated about 25° from the yorth at Edinburgh would appa¬ 
rently be 10° or 12° at Manchester, if its real height were about 
one hundred miles above the earth’s surface. 

On the whole, I think it is fairly to be inferred that the 
height of the arch could not differ much from one hundred 
miles; and that its breadth would be eight or nine miles, and 
its visible length in an cast and west direction, from any one 
place, would be about 550 miles. 

Observations on other Aurorae. 

The height of a luminous arch calculated by the late Mr. 
Cavendish, F.R.S. in the Phil. Trans, for 179o', is entitled to 
notice. It was found to be betwixt fifty-two and seventy-one 
miles. The observations, however, kjvere made at too small 
a distance from each other to admit of precision. A base of 
at least forty or fifty miles seems necessary, where the object 
to be measured is generally neither steady nor well-defined. 

The luminous arch seen at Keswick and Kendal by Mr. 
Crosthwaite and myself, on February 15th, 1793, was calcu¬ 
lated to be 150 miles high; but this was from a base of only 
twenty-two miles. (See my Meteorological Observations and 
Essays, page 69.) 

Dr. Thomson has given a brief history of* the Aurora bo¬ 
realis in the Annals of Philosophy for 1814, vol. iv. He has 
copied a table from Bergman, being estimates of the heights 
of about thirty aurorae observed during the last century, cal¬ 
culated from observations made by different persons in various 
places. According to these results, the aurorae would seem 
to be of variable heights, from 130 to 1000 or more miles. 
The places of observation are often unsuitably situated; and the 
data from which the calculations were made not being given, 
I apprehend the great differences in the heights arise more 
from defects in the observations than from real differences. 

In the same volume Mr. Longmire gives a description of a 
luminous arch seen at Troutbeck near Kendal, on the 11th of 
September, 1814. It was similar to that above described, and 
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was most extensively seen: namely, at Glasgow, Dumfries, 
and Annan in Scotland; at Dublin and Newry in Ireland; 
and at Whitehaven, Carlisle, Kendal, Lancaster, Warring¬ 
ton, and Liverpool in England. It was accompanied with the 
usual appearances of the aurora borealis, or streamers distant 
in the north. The observations are insufficient for calculating 
the height I find in my journal the aurora was noticed at 
Manchester that evening, but no particulars are given. Mr. 
Longmire mentions a similar arch seen at Kendal and Dublin 
on the 17th of April the same year. An aurora was seen in 
London at the same time. (Anpals of^Phil. vol. iii. p. 400.) 

1819, October 17th.—A remarkable aurora borealis was 
seen this evening in very distant parts of England and Scot¬ 
land. Mr. Otley of Keswick first drew my attention to this, 
by communicating the notes he made at the time upon it, on 
the occasion when he favoured me ^ith his remarks upon that 
of the 29th of March, 1826. After which I collected such 
other accounts as I could meet with from the journals of the 
time. The series of observations is as follows:— 

Annals of Philosophy, vol. xiv. p. 472. Account from 
Newton-Stewart, (Scotland,) October 18th.—“ A singular and 
beautiful phaenomenon appeared in our atmosphere here last 
night (17th), about 8 o’clock: it was a bow or arch of silvery 
li^t stretching from eOtSi to west, and intersecting the hemi¬ 
sphere [meridian] at a few degrees to the southward of the 
zenith. After it had remained very bright for twenty minutes 
or so, dark blanks were first observed to take place here and 
there, and then, after expanding a little in breadth and shifting 
for a short way further to the southward, it disappeared. 
Some time before its appearance the atmosphere had been very 
cloudy; but when it was formed the sky was free from clouds, 
except towards the horizon to the westward and northward, 
where they hung very dark and heavy.—It was strikingly dif¬ 
ferent from any of the usual forms of the boreal lights, which 
too were seen very vivid in the course of the evening.” 

Keswick.—Mr. Otley’s account:—“ About 7 P. M. (the 
17th), a dense cloud ^appeared in the horizon to the N.N.W. 
bounded by a bright line, the rest of the heavens being starry^. 
Presently bemns of an aurora began to shoot towards the Great 
Bear. About 8 o’clock a luminous arch extended from west 
to east, the crown of the arch at first appeared to me a little 
to the north the zenith, and after some time to the south of 
it, and again more northerly before it disappeared, which it did 
suddenly, a few minutes after 9 o’clock." 

Manchester.—I have an account in my journal of an aurora 
seen here the same evening, but no particulars are given. 

London. 
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London.—The aurora was seen in and about London the 
same evening. (See pages 478 and 480, vol. xiv. Annals of 
Philosophy.) 

Gosport—In the same volume of Annals, page 395, there 
is an account of the same aurora as seen at Gosport Obser¬ 
vatory, Hampshire, on that evening, by Dr. Burney. The 
following is an extract; ‘*On the 17th instant, at 7 P.M. a 
light about 30° on either side of the m^netic north point ap¬ 
peared in the shape of a luminous arch whose apex was 18° 
above the horizon.” He then describes several beams of the 
common aurora which successively appeared and traversed 
about for a time chiefty within the arch, and then vanished and 
were succeeded by others. After which, he adds: ** Soon 
afler this (9 o’clock) the luminous arch in the northern hemi¬ 
sphere entirely disappeared, and some haze collected near the 
horizon.” , 

Gosport and Keswick are very nearly under the same mag¬ 
netic meridian, and 265 miles distant. Newton-Stewart is 
N.W. by W. of Keswick, distant about sixty-five miles, but 
only tliirty-five miles in a meridional direction. Now I ima¬ 
gine it will be allowed that an extraordinary luminous arch 
seen at Newton-Stewart to cross the meridian a few degrees 
south of the zenith, and to continue from 8 to near 9 o’clock, 
nearly in that position, must have h^en the arch seen at Kes¬ 
wick at the same time to cross the meridian in like manner 
from east to west, and to pass jiearly through the zenith. It 
may well be supposed, then, that this arch crossing through 
the zenith at Keswick would have a very diminished altitude 
if seen at Gosport, 265 miles south. From the account 1 have 
extracted, it appears that a luminous arch was seen there at 
the same time it was seen at the other places, and crossing the 
meridian at right angles, only its altitude 18° from the north, 
instead of being in the zenith, as at Keswicky or a few degrees 
south of it, as seen in Scotland. And further, the arch va¬ 
nished at all the places at the same time. It scarcely admits 
of doubly then, that these arches were jill one and the same. 
By calculation from the data at Gosport and Keswick, I find 
the height of the arch above Keswick to be 100 or 102 miles; 
from which the angle of elevation from Newton-Stewart must 
have been 71° from the south, or the zenith distance of the 
arch 19°. 

A luminous arch was seen at Kendal on the 27th of Decem¬ 
ber 1827} of which my friend Samuel Marshall was so good 
as to write me a circumstantial account. It was first seen at 
ten minutes past 6 in the evening, being an arch between the 
magnetic east and west, and passing through the zenith. It 
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was broadest in the zenith, and it was more condensed in the 
eastern extremity than in the western. Another parallel arch 
appeared about 20° north of the former, of rather less intense 
light; and the northern horizon was luminous as usual on such 
occasions. After ten minutes or more, the arches advanced 
each of them to the south 20° with their centres. The ap¬ 
pearance lasted about half an hour. A few streamers were 
seen in ^e east, which moved slowly northward. Mr. Mar¬ 
shall thinks the appearance would have been splendid if the 
moon had not shone at the time: a halo round the moon va¬ 
nished when the bow approached.it. 19 bserved a halo round 
the moon at Manchester that evening. 

Mr. Buchan, a gentleman accustomed to meteorological ob¬ 
servations, had mentioned his having seen a similar arch at 
Manchester on that evening; but apprehending it might only 
have been a local phsenomenon, I did not inquire particulars 
till I received the above account from Kendal. Mr. Buchan 
informs me he saw a luminous arch that evening, about nine 
o’clock; the arch was highest to the west of the meridian, and 
its altitude was very nearly the same as the north pole, just 
under which it passed; he estimates it at 53°, and thinks it 
could not be above 1° more or less. As this observation was 
not contemporary with that at Kendal, nothing certain can be 
deduced from them; buj:* it may not be amiss to observe that 
an object in the zenith at Kendal, and elevated 53° from the 
north at Manchester, must be nearly one hundred miles high. 

The results of this series of additional observations agreeing 
so nearly with that of the 29th of March 1826, I am induced 
to believe that these luminous arches of the aurora which oc¬ 
casionally appear, stretching from east to west, are all of the 
same height, and that height about one hundred miles. What 
length the upright beams,—or to speak more properly, those 
parallel to the dipping needle,—may be, which are the ordi¬ 
nary forms of the aurora, we have.Jiot observations to deter¬ 
mine. Whether thos^e beams arise above me arches, as from 
a base, or whether they -descend below, as if appended to the 
arches, we cannot absolutely determine. It is remarkable 
that the arches and beams should rarely, if ever, be seen cog¬ 
nate or in juxta position» but always in parts of ^e heavens at 
a considerable distance from each other. 

Manchester, March 18 , 1828 . 

P.S.—Query, Are the parallel bands usually about 20 de¬ 
grees asunder? If so, their distance from each other will be 
about thirty-six miles. 
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LXX. On the Fitting-up qf Microscopes for the Examination 
of Opaque Objects requiring high powers; and on the Con¬ 
struction of a Focimeter. By Mr. G. Dakin. 

To the Editors qf the Philosophical Magazine and Annals. 
Gentlemen, 

A S microscopes are now fitted uj) by the opticians, a nu- 
meroiis and beautiful class of objects is entirely lost to ob¬ 
servers; viz. those opaque objects which require a high power. 
My single microscope, which I had purposely fitted up with 
the hipest powers I^th opaque and transparent, is almost 
useless for this purpose, as the highest opaque eye-piece is 
l- 6 th of an inch focus. I have seen the scales of the diamond- 
beetle as an opaque object through a lens which I think Dr. 
Goring said was l-60th of an inch focus. He has certainly car¬ 
ried it quite to the maximum, as there was rather a want of light 
and distinctness, which I attribute in a great measure to the 
best part of the speculum being lost by the introduction of 
the deep convex cup which holds the lens; nevertheless the 
beautiful lines on the scales were plainly to be seen, even with 
this high power. 1 have made the whole of my transparent eye¬ 
pieces answer as opaque ones, in which the lenses are placed 
oh the outsides of the speculums; consequently the whole of 
the central and best part of the sjieculum’ is brought into 
action. Opticians seem to forget that the light which is thrown 
on the speculum is already condensed, and that such large 
ones are not necessary, unless it be to compensate for the 
clumsy manner in which they generally fit up the opaque 
slides. Objects of this sort ought to be fixed on small cylin¬ 
ders of jet or ebony, and these glued on slips of glass: by this 
means little or no light is lost. The speculums 1 made were 
about f» h and ^th of an inch diameter: they should 

be fitted into a brass ring (fig. 1 .), to which should be soldered 
a piece of wire, fitting a hole in a larger piece of wire (fig. 2 .), 
which should slide easily through the stage (fig. 3.); or they 
may be laid on the slips of^glasKover the objects (fig. 4.), provided 
the cylinders are adjusted to bring the objects into the focus of 
the speculumsi When the highest powers are used, take a very 
small piece of the object and lay it on 9 small cylinder, which 
must have a fine hole in the side, for the purpose of fixing it 
on the point of a fine needle; place the dbject in the centre of 
the stage, and bring the speculum down so as to illuminate 
the object as much as possible. The eye-piece must then be 
brought down close to the hole in the speculum, the eye being 
now placed hi its right position. The eye-piece may be raised 
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to its true focal distance; this will prevent the lenses being 
injured by coming in contact with the speculum. 

The highest power in my microscope is about l-46th 
inch focus; but a lens of l-30th inch focus may be used by a 
novice with ease and very great advantage, and the object 
will be as well illuminated as by one of the large speculums. 
As they are very easily made, I sliall describe me method of 
making a l-4th incJi one. Melt a little fine silver by the blow¬ 
pipe into a globule about 1-lOth of an inch diameter; hammer 
it out till it is full l-4th inch wide, and as thick as stout fools¬ 
cap paper: take a piece of brass^wire, barely l-4th inch thick, 
and file one end of it hemispherically; Ihen lay the silver on a 
piece of lead about l-4th inch thick. Hollow the silver to 
the shape of the wire, and then drive it quite through the lead, 
turning the wire at the same time: make a small hole in the 
centre, and fix it on the end of a stick of sealing-wax; then file 
a piece of slate-pencil, barely l-4th inch diameter, tofitthe silver 
cup, and grind them together with fine emery, till it is of a uni¬ 
form figure quite over the surface; then wash the emery off, 
and grind the scratches out with the pencil, washing the mud 
away with clear water. To polish it, cover the pencil with thin 
silk, rub a little tallow and jeweller’s rouge on the silk, and 
work them together till the speculum is beautifully polished. 



1 strongly suspect that the focal distances of lenses are ge¬ 
nerally 
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nerally underrated by opticians. To prove mine, I made what 
may be called a Focimeter. It consists of a flat piece of brass, 
which fixes on the arm of the microscope (fig. 5.); at the cud 
is a female screw that has exactly fifty threads to the inch, 
to which is fitted a male screw about half an inch long, with a 
hole drilled quite through it, and a large ivory head (fig. 6.), 
witli twenty divisions fixed on its lower end; consequently one 
division on the head is equal to the 1-lOOOdth of an inch. After 
the end of the screw and the brass plate are ground together on 
a flat hone, there must be glued over the hole in the male 
screw, a small piece of the outer membrane of the eye of the 
Libellula grandw, and a pidte of very thin foil with a small 
hole in its centre laid over the female screw. When used, fix 
it to the arm of the microscope, and throw the light up the 
hole by the mirror; lay the highest power on the foil, turn the 
screw up till it Just touches the foil, and set down the number 
of turns and divisions thdt it takes to bring the object down 
to the focus of the lens. 

Proceed in the same manner with the rest of the powers; 
they may then be easily reduced to the nearest fraction having 
one for a numerator: by this means 1 found that my highest 
power, which I considered l-60th of an inch fbcus, was only 
1-4 6th inch focus, and the rest in proportion. I have made a 
double convex lens, which is the smallest I ht^ve ever seen, and 
is only 1-lOOdth inch focus, as it todk but half a tuni of the 
screw to bring the object down to the focus. The thickness 
of the foil may be neglected evfen in the highest powers; as it 
does not amount to the 1-lOOOdth of an inch. 

Dr. Goring uses the scales of the Lepidoptera as test-ob¬ 
jects: but the most beautiful and delicate test-objects that 1 have 
ever seen are the scales of the Lepisma sacdiarina; they are 
so very thin, and the lines upon them are so very fine,that they 
will bear almost any power. The beautiful green convex scales 
of the small English diamond-beetle, which fs very common in 
the summer months, is a very good opaque test-object. 

The focal distance of large lenses for telescopes, &c. is reck¬ 
oned from the centre of the body of the lens (under half an 
inch focus); but in my opinion the focus of microscopic lenses 
ought to be computed from the surface next the radiant ob¬ 
ject, (Miherwise another operation is necessary; viz. taking the 
thickness of the lens and adding half of it to the focal distance: 
but as small lenses are so very apt to be lost or cracked, it is 
much safer and better to reckon from the surface. 

I beg to remain yours, &c. 

Ninesham, Oct. 23,1828. G, Dakin. 
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LXXI. On the Method in the TrigonometricalSui'veyfm'finding 
the Difference of Longitude of two Stations very little different 
in Latitude. By J. Ivory, Esq. M.A. F.M.S. Sre* 

TN this Journal for October last, I endeavoured to prove 
-*■ that the method in the Trigonometrical Survey for finding 
the difference of longitude of two stations, not much different 
in latitude, was insufficient, and led to erroneous results. The 
principle of the method is this. That the latitudes being the 
same, the difference of longitude is independent of the excen- 
tricity,or it is the same on the surface of a sphere and a spheroid 
of small oblateness; which, in leality, .is consistent neither 
with experience, nor with other methods of investigation of 
undoubted accuracy. We are told indeed, that the incorrect¬ 
ness of the method, and its want of success in practice, is now 
allowed on all hands; but the date at which the delusion was 
dissipated is not mentioned. As my intention was merely to 
overturn an insufficient method of calculation, not to establish 
a new rule, 1 neglected such small quantities as could not be 
distinguished from the unavoidable errors of observation. 
Thus the small quantity in the value of |3, which I neglected 
(p. 243), would be produced by a small variation in the length 
of the chord y, amounting to about 18 feet in the distance 
between Beachy Head and Dunnose, more tliRn 65 miles. 
Assuredly a method of calculation which requires such nice 
accuracy in the data of observation is not a very solid founda¬ 
tion on which to place any conclusion respecting the figure 
of the earth. There is also an omission in the equations (^r) 
(p. 243), arising from supposing R = a (p. 242), which, how¬ 
ever, will affect the azimuths only a small fraction of a second 
in the ordinary circumstances of the problem; that is, when 
one azimuth is greater, and the other less, than 90°. In the 
extreme case, of which there is no instance that 1 know of, 
when the azimuths are both less than 90°, and nearly equal, 
the last-mentioned omission will affect the accuraepr oi my 
formula, because the quantity neglected does not vanish when 
the two latitudes becohae equal. There is, however, no doubt 
that, in the ordinary circumstances of the problem, my me¬ 
thod, which takes the excentricity into account, comes nearer 
the truth than the method in the Survey, which entirely neg¬ 
lects the figure of the earth; and this seemed sufficient to 
answer my purpose. But it is not easy to put down an autho¬ 
rized error; although 1 shall now attempt to accomplish 
this task by new investigations, to which it will be impossible 
to object. 


* Communicated by the Author. 


Using 
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Using the same symbols as in this Journal for October, the 
two following equations, which are rigorously exact, contain 
the full solution of this problem; viz. 

A= v'l-c^*sin-A, A'= -/l-?”^rn*“A', Q=ii^ - 
+ cos m sin A—cos X tan x' = . r* A' Q 

tan7» coisA.' ^ ^ 

-r + cos CO sin X' — cos X' tan X = — —- . r A W 

ta.nm' * cosx , 

These equations express the gpndition that two vertical planes, 
one at each station, intersect in the chord joining the stations. 
As the investigation is merely elementary, it may be omitted. 
The two equations, although very simple, are alone sufficient 
for the solution of the problem, since the excentricity and the 
difference of longitude arq the only unknown quantities they 
contain. In order to simplify, 1 shall put <r = sinx—sin X'; 

and I shall write . e^x and for the quantities 

on the right-hand sides. The equations coincide with the 
surface of a sphere when c® = 0, and when x =:0; and as 
X is always very small in the practical application of the pro¬ 
blem, it is with difficulty that the quantities on the right-Jiand 
sides enable us to distinguish betweeq the sphere and a sphe¬ 
roid of small oblatencss. It is here indeed that the difficulty 
of the problem lies; and it will easily be conceived that, with¬ 
out nice discrimination, one case is apt to be confounded with 
the other, as it actually is in the method of the Trigonometri¬ 
cal Survey. In order to solve the equations so as to give full 
effect to the excentricity of the spheroid, it would be requi¬ 
site to free them from the almost evanescent factor x\ but this 
is what I shall not at present attempt to accomplish. As 
I write in haste, I shall not inquire how the value of the ex¬ 
centricity is to be deduced, but shall confine my attention to 
the difference of longitude, supposing that the observations 
have been made upon a spheroid of a kpown figure. 

The two equations may be brought to a form fit for calcu¬ 
lation by the following transformation: viz. 




(B) 

With 
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With the data at Beacliy Head and Duopose, and making 

~ s=: *00324, I have deduced these values of to, viz. 

« = 1° 26' 58"*S 
«) = 1 27 0-8 


These results approach near the true quantity, but they do 
not agree, which shows that there is some inconsistency in 
the observed (juantities. If we add 0"*6 to the difference of 
latitude, the formulas will give results very nearly equal to 
one another and to the true quantity. Thus, making 



A = 50° 

44' 

21"S 


A' = 50 

37 

4 -7, 

I have found 

<0 =3 1 

27 

3 *8 


a) = 1 

27 

7 *2, 


and the mean of these values almqst coincides with the exact 
quantity. 

What has now been said is decisive of this question. The 
equations to which the problem has been reduced, which are 
rigorously exact, prove that the excentricity has an influence 
on the difference of longitude, however minute that difference 
may be, and however difficult to bring it to an exact valua¬ 
tion. The investigation we have employed is drawn from the 
principles of elemental^ geometry. We have advanced no 
vague reasoning about the well-known properties of spheroidi¬ 
cal triangles and gcodetical,lines, in a case where, in fact, 
there is neither any such triangle nor any such line. 

If we combine the two equations (A) so as to extei-minate 
the excentricity, we shall obtain the following equation; viz. 


0 = sin w 


( 


cos X' 


cos X tan m 


+ 


cos X 


cos X' tan Ml' 


-) 


+ cos tt) (cos a' tan A + cos a tan A') —(sin A + sin A'). 

Here, then, we have an equation which is independent of 
the excentricity, and which therefore expresses a property 
common to the sphere and to any spheroid. But if any one 
should imagine that^< now certainly by this exact equation, 
the difference of longitude may be found independently of 
the excentricity, he is advised to consider well the principles 
on which he proceeds before he begins to calculate, lest he 
should lose his labour. 

Dr. 'Darks has treated of this subject in the last Number of 
this Journal. He Is fortunate enough to take the right side 
of the question, standmg forth as the champion of the method 
in the Survey. But he nas entirely mistaken the nature of the 
problem and the difficulties that must be overcome in solving 
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it. There is no spheroidical triangle; there is no geodetical 
line. The data consist of the latitudes, nearly equal, and the 
azimuths,.of two distant stations, yet sufficiently near for one to 
be seen from the other. Now in the case of such distant sta¬ 
tions, the observed azimuths are not the same with the azi¬ 
muths in an imaginary geodetical line passing through the 
stations. In this, and in other respects, there is great want 
of precision and geometrical rigour in Dr. Tiarks’ argumen¬ 
tation. He has, in fact, b ought forward nothing new either 
in proof, or in elucidation of the problem of whidi he treats; 
he has merely added the name of Dr. Tiarks to the other au¬ 
thorities that have upheld the correctness of the method of 
calculation in the Survey, which it is, nevertheless, just to cha¬ 
racterize as the greatest delusion that has ever prevailed in 
practical mathematics. I can add nothing more on this sub¬ 
ject at present; but on another occasion I will give another 
solution of the same problem, more nearly allied in point of 
form to the s[)eculatiuns of Dr. Tiarks, which will enable us 
better to appreciate their merits. When the principles of the 
problem are fully unfolded, we may then discuss the question, 
Whether the calculations in the Survey are correct or not ? 

Nov. 1838. J. Ivory. 


LXXII. Notice of the Geological %iealurc& of a Route from 
Madras to Bellary, in April and May 1822. By Captain 
W. Cullen, of the East India Companf s Artillery set'vice. 


[Condiuleil from p, 363,] 

T here are two instances of the occurrence of a rather re¬ 
markable variety of quartzose rock in the course of the 
preceding route, which have not been yet noticed, because it 
differed very sensibly from any of the others, both in its co¬ 
lour and composition, and appeared likewise to be altogether 
independent of them. The first occurred on the w'est side of 
the pass between Baukrapett and Cuddapah, occupying about 
one mile of the route, and appearing to^eonstitute the hills on 
both sides. The lower end of the fine of hills, crossed three 
or four miles before reaching Nundialpett, were composed of 
rock precisely similar, and were, I imagine, merely a continu¬ 
ation of those forming the pass. I do not recollect any ap¬ 
pearances of stratification in either case, although the course 
of the range was conformable to the general direction. Per¬ 
haps this rock rested on clay-slate, and may be considered as 
merely one of those transitions, formerly alluded to, from sand- 

‘i K 2 stone 
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stone to quartz*. All the hills on the right of the road from 
Chinoor towards Nundialpett exhibited parallel lines on their 
slope, similar to those of clay-slate formerly adverted to. 

The second variety occurred four or five miles north of 
Poornamila, distinctly interstratified with clay-slate. Imme¬ 
diately on leaving tliat village, a low but very extensive and 
sharp ridge is observed to issue from the eastern boundary of 
the Poornamila plains, and crossing the road obliquely, to 
enter the clay-slate range forming the western boundary of 
the valley, which extends by Alinuggur towards Cummiim. 

This low range is very conspicuous, being at least six or eight 
miles in length, and running directly. across the nortli-cast 
portion of the plain. The hi^h road lies immediately over it, 
near its western extremity. The rocks, in this instance, were 
distinctly stratified, and Ibrmed the crest on the centre of the 
ridge, bounded on both sides by clay-slate of a brownish gray 
colour and silky lustre. ^ 

I do not observe that I have any specimens of the quartz 
rock forming the west side of the pass to Cuddapah, but ex¬ 
ternally it resembles the specimens from Nundialpett. This 
latter was internally of a dark bluish gray colour, with rather 
a granular appearance, and having small earthy specks of a 
rusty brown, s})aringly dispersed through it. The second va¬ 
riety in the ridge north of Poornamila appeared to be com¬ 
posed of similar ingredients, but the earthy specks in much 
greater quantity, and giving a decided colour to the rock. It 
contains also a few distinct crystals of a black or deep red co¬ 
lour, which appear to be garnets, and which may explain the 
nature of the rusty specks. 

No limestone of any consequence was observed before reach¬ 
ing Wuntimettah, altliough calcareous depositions are to be 
met with; such as a white tufa in wells between Codoor and 
Pollumpettah, occasional traces of marl, and a singular red¬ 
dish coloured limestone, or marl conglomerate, near Rajam- 
pett, between Pollumpettah and Nundaloor. 

From the similarity of colour in the clay-slate, fiinty-slate, 
and calcareous schis^us, it is not improbable, however, that 
1 may have occasionally been mistaken in my judgement as to 
their nature in the early part of my march, and even when 

* I have since visited the inner range of hills near Cuddapah, running 
north-west from the pass. They consist of sandstone; towards their base 
rather cotfse grained and dark coloured, but on the summit extremely 
compact and of a light colour, and giving the hills much of the appearance 
of quartz. This upper portion is very like the variety alluded to near Nun- 
ciialpctt, but wanted the rusty specks. 

better 
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better acquainted with them; for their resemblance is some¬ 
times so strong as to render recourse to a test absolutely ne¬ 
cessary ; an operation which would have occupied too much 
time to be constantly put in practice while actually on route. 

An old pagoda at Wuntimettah is built of a dark blue lime¬ 
stone, of a fine and close texture, taking a good polish, and 
altogether a handsome, though rather a brittle building ma¬ 
terial. Some of the blocks were varied with shades of gray or 
white. Stratified masses of this limestone cross the road in 
great abundance for the first five miles, as far as the village of 
Baukrapett, from whence commences a considerable ascent, 
leading through the jclay-slSte range which forms the eastern 
boundary to the low and extensive flat country of the district 
of Cuddapah. 

The deep covering of soil on the plains on the west side of 
this range concealed all traces of rocks; but the same dark 
blue limestone appeared Cb be the universal building material 
at Cuddapah, and must doubtless have been procured close at 
hand, although I did not myself meet with any quarries in the 
immediate vicinity. Varieties of this limestone were, however, 
common during all the rest of my progress to the norih; al¬ 
though latterly, that is to say, after passing Poornamila, it al¬ 
tered considerably in its colour as well as in its texture, be¬ 
coming more granular and crystalline, as well as of a light gray 
colour. % 

Calc-tufa, marls, and conglomerates were in great abundance 
from the first appearance of the regularly stratified limestone, 
in distinct depositions of considerable extent, as well as filling 
the seams of the clay-slate, particularly in the green variety 
near and subsequent to Poornamila. The red coloured, por- 
phyritic-like limestone, which I have mentioned as occurring 
first near Rajampett, was met with frequently afterwards in 
the defile between Nundaloor and Wuntimettah, on entering 
the plains of the Saghilair, between Poornamila and Alinug- 
gur, &c., and always in horizontal masses of very considerable 
extent, and from one and a half to two or three feet thick. 
Schist was generally found immediate!^ below, and its seams 
filled with depositions of the same nature. 

This conglomerate is composed principally of spherical no¬ 
dules of a kind of calc spar of a dull reddish colour, from one- 
tenth to five- or six-tenths of an inch diameter, in an earthy 
basis of a light brown; small angular particles of quartz are 
also sparingly dispersed through it. This conglomerate is ex¬ 
tremely haref, but not always compact, having frequently nu¬ 
merous vesicular cavities. 

At Cuddapah I first noticed a very singular variety of calc- 

tufa 
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tufa in nodules, or blocks, of from six to eighteen inches diur 
meter, extremely hard, and of a dirty wliile or gray colour, as 
if from an intermixture of clay. They were very vesicular in¬ 
ternally, and externally covered with hard, knotty, irregular¬ 
shaped protuberances, which were of a size proportionate with 
that of their respective nuclei. They were used, loosely piled 
toother, to form inclosures. 

This variety of calc-tufa was met with frequently afterwards, 
and in great abundance; but 1 never had a good opportunity 
of examining it in situ. 

In the banks of a nulla between Cuddapah and Chinnoor, 
as also in the bank of the Pennafr at thp latter village, I had 
a transient view of it in the mass; and it there appeared to 
form a horizontal stratum of two or three feet in thickness, a 
few feet below the surface. 

Flinty slate and hornstone still remain for notice. 1 have 
mentioned the appearance of the latter at Curcumbaddy, in 
contact witli die clay-slate; and the only recurrence of it tliat 
I recollect, possessing decidedly the character of that rock, 
was at the village of Yenapilla, three or four miles south-east 
of Nundaloor, where it appeared in large globular blocks, very 
much intersected bpr veins of quartz, over a space of four or 
five square miles. The flinty slate was much more abundant, 
being found interstratified with the clay-slate almost every 
march from Curcumbaddy to Wuntimettah, 

The colour and texture of the hornstone were generally 
very uniform in each situation^ but the flinty slate was fre¬ 
quently very much veined with different shades of gray or 
blue. The strata were sometimes, however, perfectly uniform 
in their colour, being occasionally of a dark blue, at other 
times of a light gray, and externally strongly resembling the 
dark blue limestone of the district of Cuddapah. 

These were the principal rocks that occurred in the clay- 
slate of the second division. 

Besides varieties of all the rocks hitherto enumerated, se¬ 
veral others will be found amongst the si)eciraens forwarded, 
which the limits propbsed for this paper will not admit of de¬ 
scribing at present. 

The third division, or compact blue limestone, will easily 
be disposed of, as it occupies the whole of the flat country, 
extending from the Nulla Mulla range to Banaganapilly, to 
the exclusion of every other rock. Its texture within this tract 
was tolerably uniform, but it exhibited a considerable variety 
of colour; near the Nulla MuHa hills it was generally of a 
clull lead gray, and this variety, on fracture, presented a fo¬ 
liated appearance; about Jollilft, and particularly in the bed 
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of the nulla at Tungtoor, where it was quarried for building, 
the limestone was of a dull brick red, and frequently also va* 
riegated with stripes and shades of a light gray or white. 

In approaching Banaganapilly, and all about that town, the 
limestone was in great abundance, and its colour blue of dif¬ 
ferent shades, but chiefly dark. The deposition of soil on 
these plains afforded only a few opportunities of examining 
the limestone; but, where visible, the strata seemed to be 
nearly horizontal. These varieties, especially the last, were 
very compact and fine grained, and with rather a conchoidal 
fractur'e. The fine village^of Banaganapilly, and the cele¬ 
brated diamond dep6sit, is situated near the base of a low 
range of tabular land, running about north and south, and 
forming the western boundary of the great limestone field just 
described. The range is here abrupt and precipitous, and 
very irregular and brokep in its outline, running out into 
headlands, as well as having deep narrow valleys penetrating 
far within it to the westward. 

Banaganapilly lies under the point of one of these promon¬ 
tories, which projects five or six miles from the main range. 
These hilly tracts form the fourth division, or second of olay- 
slate, but, perhaps, do not terminate that of the limestone ; 
for, although the depth of alluvium in this narrow valley is so 
great as to conceal dl rocky strata, ^et, from the numerons 
nodules of limestone on the surface, and the amazing depth 
and extent of the depositions of calcareous tufa, and the re¬ 
appearance of strata of limestone some miles east of Jeldroo- 
gum, which then continue, with little interruption, even on to 
the table land three or four miles west of that village, it is not 
improbable that a connection subsists throughout With ex¬ 
ception of the cap, which is of sandstone, and w'hich has al¬ 
ready been adverted to, the whole mass of land forming the 
right hand boundary of the valley commencing near Banaga¬ 
napilly, and extending to Jeldro^um, appears to consist of 
clay-slate nearly to the summit Tnere appeared to be table 
land also to the left, or south, and which, I imagine, also to 
be covered with sandstone (the Banaganapilly promontory I 
ascertained to be so, by ascending three or four miles to the 
west); but the immediate boundary of the valley on this side, 
although, like the former, composed of clay-slate, instead of 
a san^tone cap, was crested in its whole length with a shaip 
black ridge of trap rock, formed of loose blocks piled iqpon 
each other. 

The apparent base of the trap observed a pretty uniform 
level; nor was the ridge of much depth, the peaks, merely 1^ 
rising somewhat higher occasionally, giving the bed an ap- 

pearance 
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pearance of greater dimension. Its extreme narrowness, deep 
black colour, and the total absence of all traces of vegetation, 
formed a singular contrast to the rest of the hills, which were 
covered with long dr^ grass, and scattered jungle bushes. The 
connection of this singular bed of trap with the rocks at its 
two extremities, would probably offer a most instructive sub¬ 
ject of investigation. 

At the end, near Banaganapilly, it first offers itself to no¬ 
tice in a small, steep, conical hill, composed solely of green¬ 
stone. I had previously, however, immediately almost on 
leaving Banaganapilly, observed several partial appearances 
of lines of black rock, jutting ouT; a fewffeet above the soil, in 
the plain on the north side of and near the base of the Bana¬ 
ganapilly promontory. These, I have now little doubt, were 
a continuation of the green-stone bed. But it is at the western 
extremity at the head of the valley, close to Jeldroogiim, where 
the hills close in on all sides, and where the route is crossed 
by the bed of trap, and all the rocks with which it is asso¬ 
ciated, tliat the attention is most forcibly excited. About one- 
half or one-third of a mile west of Jeldroogum the route lies 
over a ghaut, or ridge, of 300 or 350 feet perpendicular height, 
and, descending nearly as much on the opposite side, continues 
up a pretty level narrow valley for a mile or two, and then 
finally leads up another ^haut, of about the same height, on 
to a continuous table larnl, extending to Piaplee. 

Blocks of limestone, of a light blue or gray colour, are com¬ 
mon in the interval between Jeldroogum and the ghaut; but 
the low hills, forming the foot of the ghaut, were covered with 
large dark masses of rock, which I had imagined to be traj>, 
but which, on examination, also proved to be limestone of a 
very dark blue. Limestones of other colours were also found 
intermixed, such as green, gray, &c.; the former on fracture, 
at a little distance, resembling a good deal a fine-grained green¬ 
stone; but die whole of these were covered with a dark crust 
of clay-slate, so that, unless close to them, it was not easy to 
distinguish the line ^of separation between the limestone and 
trap, which was the ifext in the order of succession, and at 
only a short distance from the foot. 

The trap was again succeeded by limestone, and tlie latter 
by clay-slate, nearly to the summit, which was capped with 
rock of a beautiful flesh colour, with specks and shades of a 
delicate green, as if connected with its vicinity to the trap, and 
of so close and fine a texture as to appear homogeneous even 
through a lens. It exhibited a conchoidal fracture. The de¬ 
scent of the ghaut on the opposite side consisted of clay-slate 
nearly to the foot, when the limestone reappeared, and these 

two 
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two rocks then continued to nlternalc with each other to the 
loot of the second ghaut, whicii, like all the former, was com¬ 
posed of clay-slate, capped with quartzose sandstone. Lime¬ 
stone of a yellowish white colour was found in considerable 
quantity near the top of the ghaut. This high land a))pears 
to extend far to tlie north and south, and uninterrupted by 
hills; but on the west side, at the distance of three or lour 
miles, was bounded by a chain of hills, running also nearly 
north and south, and marking the termination or the second 
tract of clay-slate. This line of hills ajrpearcd to be composed 
of clay-slate and the .quartyf sandstone, but neither of them 
exhibiting, at a distance, those distinct stratified appearances 
hitherto so common. The route lies over a low part of the 
chain, and almost immediately afterwards all traces of clay- 
slate disappear. The last rock, connected apjiarently with that 
formation, was a sandstone conglomerate, precisely similar to 
those singular nodules picked up between Naggery and Poo- 
toor, and which here constituted two or three entire hills. Close 
to the road, a small open space of level ground, not more than 
three hundred yards wide, separated them from another small 
group of hills composed wliolly of granite. 

From this point commences the fifth, or granite division, the 
rocks prevailing, I believe, over the whole repiaining interval 
to Bellary. I can, however, only spenk with perfect certainty 
of the first fifteen or twenty miles, and of the last eight, having 
passed over the remaining par^ at night. The trap dykes, 
holding their usual course, were very common during the first- 
mentioned portion of granite. 

Regm’ding the a?conomical purposes to which the several 
rocks met with in the course of the foregoing route might be 
applied, I believe I shall best consult the pleasure of the So-’ 
ciety in simply referring to the specimens which have been for¬ 
warded. These, although individually extremely small, may 
enable persons better acquainted with the subject than myself, 
to form a judgement of the probable degree of their utility. 
The principal rocks, granite, trap, sanostone, schistus, and 
limestone, were, it will have been observed, in great abun¬ 
dance, and in considerable variety, even on the high road; but 
a little inquiry would probably discover numerous other vari¬ 
eties, more useful, as well as more ornamental. The limestone 
particularly, of which there would appear to be a great variety, 
in colour as well as texture, from its facilities of working, 
would seem to merit some attention. I have seen some very 
handsome tq.blets of black or dark blue limestone from Kur- 
nool. It has already been noticed, that the whole of the plain 
between the meridians of Kurnool and Curamum, and from 
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the Kistnah to the Pennar, is composed of that rock. Some 
of the limestones, or marbles, may prove to possess that pecu¬ 
liar combination of clay, silica, and carbonate of lime, which 
is found to afford those valuable cements having the property 
of setting under water. Major De Haviland, of the Engi¬ 
neers, had, I believe, already directed his attention to the dis¬ 
covery of such varieties. 

From my imperfect acquaintance with the subject, I am 
aware, that in the above summary of the situations of the rocks 
over so great a space, I must necessarily have omitted noticing 
many circumstances which it would have been of consequence 
to record; but daily marches of from fifteen to twenty miles 
in the hottest season of the year, may of themselves be deemed 
an apology for those, as well as other inaccuracies that may, 
perhaps, hereafter be discovered. I have, however, endea¬ 
voured to be faithful in my narrative of facts; and as such, in 
the present limited state of published information on these 
subjects in this country, they will, I trust, be received with in¬ 
dulgence. W. Cullen, 

Bellary, May 1823. Captain of Artilleiy. 

The altitudes, in the section which accompanies this paper, 
are deduced from barometrical observations, regularly made 
throughout the march.^ Observations of the maximum and 
minimum heights of the column of mercury were taken daily 
at each stage, and the mean of tliese was generally used in 
the calculations. Corresponding observations were obligingly 
furnished to me by Mr. Goldingham from the observatory; 
from a comparison with which, and with another series of ob¬ 
servations made by Major Beckett at Bellary, the altitudes of 
'the several stations have been determined. 

In former Instances, most of the approximate altitudes which 
1 have had opportunities of ascertaining in different parts of 
the peninsula, have been deduced solely from my own obser¬ 
vations, a mode originating in some degree in necessity, and 
subsequently adher(^ to, partly from the same cause, but partly 
also from choice, from a desire to ascertain how far such ap¬ 
proximations might be depended upon. 

Few or no barometrical observations were at that period 
regularly made at any of the inland stations under this Presi¬ 
dency ; and the stations where such records were kept were so 
remote from each other, as well as from my routes, as to oc¬ 
casion frequently very great differences in the altitudes derived 
from them. 

1 proposed accompanying this paper with a copy of my own 
barometrical observations, as well as of the corresponding 

ones 
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ones at Madras and Bellary, with the several altitudes deduced 
from thembut I have not been able to accomplish my in¬ 
tention. 

Colonel Lambton’s base line near Gooty is nearly 1200 feet 
above the sea, and he assumed this as the mean altitude of 
the interval between that station and Bellary; an inference to 
which he was perhaps led by the plain, open appearance of 
the intermediate country. The barometer, however, stood on 
the 2(1 June at 

Guddicul, 28600 m. 99° Goontacul, 28528 ni. 91° 
29920 92* 29910 87 

• Feet. 

IS} 

Madras, July 1823. W. CuLLEN. 

Although the section referred to above, is not given in the 'Mailnis 
Transactions, we have thought it right not to suppress the Postscript, in 
which some of the altitudes in question arc stated.— Edit. 


LXXIII. On the Figuj'e of the Earth. By S. Sharpe, Esq. 

F.G.S.* 

T^OST of the investigations into the figure of the earth 
have been on the supposition thq,t its section through the 
poles were an ellipse, which, however, several mathematicians 
have shown not to be exactly true. 

Thomas Simpson has shown, that in an elliptical globe, with 
a given axis major, and a given period of rotation on its axis 
minor, its ellipticity is given also. 

There is water enough an our earth to show that its shape 
is that which it would take if liquid, therefore the plumb-line 
is every where perpendicular to the tangent. 

Let PT be perpendicular to the tangent at P on the ellipse 
iENQS; then if the earth were 
at rest, the plumb-line would 
point nearer to the centre, as 
PL; and the angle LPT is the 
measure of the centrifugal force 
caused by the rotation on its 
polar axis NS. Hence the con¬ 
nection between the ellipticity 
and velocity of rotation. 

1 have gone over Thomas Simpson’s work, and find: 

1st, If the pendulum at the equator be 39*014 inches, a 
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boily falls 16'044< feet per second; not feet, as according 
to Thomas Simpson,— 

2dly, If the earth’s equatorial radius be 20,927,442 feet; 
not 21,000,000,— 

3rdly, If a sidereal day contain 86,164 mean solar seconds; 
* not 86,160,— 

The gravity at the equator is to the centrifugal force as 
1 to and the ellipticity ; not as according to 

T, Simpson ; the difference is not much. 

And as we know from observations with the pendulum that 
the ellipticity is less, the polar section of the earth is not an 
exact ellipse, and the usual reduction of the observed latitude 
(tan A = (1 — c’) tan /) not strictly correct. 

Canonbury. Samuel Sharpe. 


LXXIV. An Abstract of the Characters of Ochsenheimer’s 
Genera of the Lepkloptcra of Europe; mth a List (f the 
Species of each Geiiiis^ and Itfrencc to one or more of their 
respective leones. By J. G. Children, F.B.S. L. E. 
F.L.S. 

I Continued from page .3o4.] 

Genus 19. ZYGiENA, Fab., Latr., UUbn, 

A NTH ROGER A, Scop. (Stepll.) 

Legs, tibiae with short, clos^-set scales; the posterior with 
very small calcaria, or spines. (Latr.) 

Wings, deflexed, (Latr.) broad; anterior generally steel-blue, 
with red spots; posterior generally red. 

Antenna slender at the base, thickening into an abrupt, bent 
fusiform club, with the apex simple; in the mules robust. 
(Steph.) 

Palpi reaching beyond the clypeus, cylindric-conic, acumi¬ 
nated, densely clothed with hair. (Steph.) 

Antlia fine, moderately long. 

Abdomen nearly cylindrical, obtuse; (Latr.) thickly clothed 
(as well as the head and thorax) with short silken hairs, 
with a few scales intermixed. (Steph.) 

Flight, diurnal. 

Larva, villose, fusiform, generally spotted with black on a 
pale ground; head small. (Steph.) No horn on the last 
segment of the body. (Latr.) 

Pupa elongate. (Steph.) 

Mctamot'phosis in the air, in a pretty solid silken cocoon, at¬ 
tached to the branch or leaf of a plant. (Latr.) 

Obs. These insects are sluggish, and fly but little; they 

commonly 
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commonly remain on tlie j)lants on wliicli tlic feninlcs deposit 
their eggs. . Neither sex lives longer than is necessary for co¬ 
pulation and laying the eggs, resigning their lives as soon as 
those objects of their existence are accomplished. 

Species. Icon. 

1. Z. Erf liras, Hiibn.. Hiibn. Sphing. Tab. 18. f. 87. 

(focm.) 

2. — Minos, Hiibn. Ernst, III. PI. XCV. f. 133.a—d. 

3. '— Pluto, Ochs. Hiibn. Sphing. Tab. 18. f. 88. 

(mas.) 

4. — Bi'kec, Hiibn. iIlibn. Sphing. Tab. 18. f. 85. 

(mas.) Tab. 2. f. 6. (focm.) 

5. — Scahioso’, Fiib . Ernst, III. PI. XCVI.f. 134.a—d. 

6. — Achillea:, . Ernst, III. Pi.XClX.f.l41.a—d. 

7. — Punctuni, Ochs.... Hubn. Sphing. Tab. 2G. f. 119. 

(mas.) 

8. — Sarpedon, Hubn. . Hiibn. Sphing. Tab. 2. f.9. (mas.) 

9. — Exulans, Hiibn.. Hiibn.Sphing.Tab.2.K12.(mas.) 

Fab. 20. f. 101. (foem.) 

10. — Hiibn.... Hiibn. Sphing. Tab. 17. f. 80. 

(focm.) 

11. — Meliloti,Fi^\} . Hiibn. Sphing. Tab. 17. f. 82. 

(mas.) 

12. — Trifolii, Esp. Ernst,Il|.Pl.XCVlI.f.l36.a—e. 

13. — Lonicera:, Hiibn.. Hiibn. Sphing, Tab. 2.f. 7. (foem.) 

14. — Filipendtda:,lAan. Ernst, llI.Pl.XCVII.f.l37.a—f. 

15. — 2'ra7isalpina,\F\i\m. Hiibn. Sphing. Tab. 3. f. 15. 

(mas.) f. ik (foem.) 

16. — M€dicaginis,\\nhi\. Hiibn. Sphing. Tab. 4. f. 20. 

(mas.) ? 

17. — Hippocrepidis, Hiibn. Sphing. Tab. 5. f. 32. 

Hiibn. (focm.) Tab. 17. f. 83. (mas.) 

18. — Angelica:, Ochs... Hiibn. Sphing. Tab. 26. f. 120. 

(mas.) f. 121. (focm.) 

19. — Dorpenii, Hoff- 

mansegg * . 

20. — Peucedani, Hiibn. Ernst, III. PI. XCVIII. f. 139. 

a—e. 

21. — Ephialtes, Linn... Ernst, III. PI. C. f. 144. a. b. 

22. — Stoechadis,Bov\!h. Hiibn. Sphing. Tab. 4. f. 24. (mas.) 

23. — Lavandulce, Fab.. Ernst, III. rl. Cl. f. 145. a. b. 

24. — Rhadamanthus, 1 tt o u- t' u r / 

.’ S Hubn. Sphing. Tab.4.f. 23,(mas,) 

* Z. alis anticis viritlibns, punctis sex coccineis: pcsticiii coccineis, mar- 
gine latissiino cyanco; abdoininu citignlo biipru coeciiico.» OrAi. 
II. 09. 


25. Z. Ono~ 
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Species. 

25. Z. Onohrychis, Fab.. 

26. — Occiten/ca, de Vil- 

lers. 

27. — Fausta, Linn. 

28. — Faustina, Ochs.* 

29. — Hilaris, Ochs. ... 

30. — L(Sta, Hiibn. 

31. — (Scd/, Fab. 


Icon. 

Ernst, Ill. PhXClX.f.HO.a—h. 
Hiibn. Sphing. Tab. 22. f. 106. 

(mas.) 107. (foem.) 

Ernst, 111. PI. C. f. 142. c. d. 

Hiibn. Sphing. Tab. 26. f. 123. 
(focm.) 

Ernst, HI. PJ. C. T. 142. a. b. 
Hiibn. Sphing. Tab. 28. f. 132. 
.(foem.) 

I 


Genus 20. SYNTOMIS, Hqffmanseggf, Latr. 

Amata, Fab. Glaucopes, Hiibn. 

Sphinx, Linn. Zygagna, Ross. 

Wings, anterior large, posterior very small; deflexed. 
filiform; (subfusiform. Latr.) 

Palpi, inferior nearly cylindrical, obtuse, not reaching beyond 
the clypeus. (Latr.) 

Abdomen cylindrical. (Latr.) 

Species. Icon. 

1. S. Phegea,lAnn . Ernst, III. Pi. CII. f. 147. c. d. 

2. — Cerbera, Linn.J^,.. Cram. Ps^. exot. Tab. 83. f. F. 


Genus 21. THYRIS, Moffmansegg, Latr., Hiibn. 
Sphinx, Fab. 

Legs hairy, spinous. 

Wings divaricate, nearly horizontal, eroso-dentate, (Latr.) 

vrith white semi-transparent maculae. 

Antenna, scarcely fusiform, nearly subsetaceous, simple; 

apex not tufted, (Latr.) alike in both sexes. 

Palpi cylindricc^conical, the last joint nearly bare, acuminate; 

reaching much beyond the clypeus. (Latr.) 

Abdomen conical, ^us not barbate. (Latr.) 

Flight, diurnal. 

Species. Icon. 

1. T. Fenestrina,¥eh.,. Ernst, III. PI. CXXII. f. 167. 

a. b. 


* Z. alls asiticis nigro-viridibas ; raacnlis sex rubris confluentibus lutco 
xnarginatis; posticis rubris, limbo tequali nigro; collari rubro j pe- 
dibtis nigro-riridibus cinguloque abdominis rubro subtus non co- 
eunte.—OcAi. II. 99. 

t According to Latreille, this genus was established by lUiger;—JVoMa. 

Pici. d'Hkt. Nat. xxxii. 320. 

J An Europaca ?—OcA«. 


Genus 
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Genus 22. STYGIA, Drop., hatr*. 

Bombyx, Hiibii. 

posterior tibias with very distinct spines and calcaria. 
Antenna short, insensibly diminishing in size from the base to 
the apex, curved, covered beneath with a double row of 
small laminm; apex simple. 

Palpi thick, cylindrical, squamate, reaching beyond the cly- 
peus. 

Tongue obsolete, or none. h 

Anus barbate. 

S{)ec'ies • Icon. 

1. S. AustraliSi Drap. ^ rj- 
(Bombyx tere- > 
bellum, Hiibn.). y 

Genus 23, SESIA, Fab. 

.flioEniA, Fab. Trochilium, Scop. Sesia, Hlibn. 

Legs, tibiae clothed with long scales; the posterior with four 
elongated spines or calcaria, disposed in pairs. (Latr.) 
Wings long and small, displayed nearly horizontally; the su¬ 
perior incumbent on the inferior; the latter hyaline j the 
former very narrow, and usually fenestrate. (Latr.) 
Antenna fusiform, incrassate towards the middle, simple; 

apex with a small scaly lull. • 

Palpi reaching beyond the clypeus, pointed. (Latr.) 

Antlia long and thin, except in the tw^o first species. 

Abdomen sub-cylindrical; anus barbate. (Latr.) 

Flight, diurnal. 

Larva, nearly bare, cylindrical, without any horn at the ex¬ 
tremity of the body. (Latr.) 

Pupa elongate; back spinous. 

Obs. The caterpillars of the Sesia gnaw ou.t the interior of 
vegetables, and make themselves a more or less solid co¬ 
coon therein, composed of the detached and pulverized 
ortions, which they agglutinate,, a|^ connect together 
y silk. They usually pass the winter in that state, and 
become perfect insects in the following spring. (Latr.) 

Ochsenheimer very justly observes that the term Sesia, 
being derived from the Greek word (rijf, {tinea,) would be 
more correctly spelt Setia, since the genitive of the original 
is (njTOf. 

Authors are not well agreed as to the arrangement of the 
species of this genus. Stephens separates tliose which occur 
in Britain into two families, Sestida and JEgeriida i the first 

* Generic Characters, from Latreille. 


I. Bombyces, Tab. 57. f. 24-4. 
mas.) 


containing 
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containing the genera Macroglossa^ Ochs, and Fab. the 

second those ol' Trochiliuni, Scop, and JEgo'ia^ Fab. Och- 
scnheimer comprehends the whole in the two former genera; 
but two out of the six species which he places under Macro- 
glossa, namely S. Imciformis and Bomhtjlifmmis, Stephens 
arranges w'ith his SesifP. Latreille observes {Nouv. Diet. 
(VHist, Nat. xxxi. 105.), that “ Scopoli separated from the 
Sphinges, properly so called, certain species which have the 
abdomen terminated by a tuft, and of them he formed his 
genus Macroglossim. Other iiatursilists united them to the 
Sesice. Fabricius, in his Spstema^Glossatorum*, comprehends 
under the latter generic name only those species (i. e. the Ma- 
croglossa of Scopoli); oiir Sesia being considered by him as 
forming the genus jBgcria. M. Ochsenheinier, in his work on 
the Lepidoptcra of Europe, has, w'ith reason, rejectcil this ar¬ 
rangement, and in that respect his opinion and mine coin¬ 
cide.”— Latr. 1. c. 

Species. Icon. 

1. S. Apiformis, Linn.f Ernst, III. PI. XCI. f. 121. a. b. 

2. — Bcmhiciformis, "i Ilubn. Sphing. Tab. 20. f. 98. 

HUbn.KOrt^ro- > (fociii.) Lew'in, Linn. T,'rans. 
niformis, Steph.) J III. PI. I. f. 6—10. 

3. Asiliformis, !)^?i\^.X ... Ernst, III. Pi. XC. f. 119. a. b. 

f* 4. S. lihin- 

• Where is that work to be met with ?—C. 

■j- Trochiliom, Stephens. Tl>c first genus of his family iEgcriidne, which 
he thus characterizes:—“ Fam. IV. ^GEllIID^.” “ Antcmm ftlsifonn, a 
little curvcil, ciliated in the males, the apex terminating in a plume of 
scales: ocelli two, minute, placed between the antennae and the base of the 
thorax : ‘palpi elongate, thickly clothed with scales and long hairs, the last 
joint elongate: aWowera cylindric, tufted at the apex : icmgA-horizontally 
displayed, generally naked, with the tips above o])aquc; larva siih-cylindric, 
hirsute, tail-less: joa/w elongate, with a row of spines on each segment; 
changes in the interior of plants.”—///<«/, Brit. Entom. I. ]3{J. 

The generic charactc."s ofTrochiliuni arc detailed as follows: 

“ Genus 29. TROCHILIUM, Scopoli. 

Antcnnee short, more S®W,s8 serrated, especially in the males, stout, gradu¬ 
ally incrassated nearly to the apex, which is curved, acuminated, and 
terminates in a hairy tuft: palpi moderately long, parallel, suddenly 
recurved, the base very hairy, the apex scaly and attenuated: head 
small: clj/pens densely clothed with elongate hairs: ihorax and abdo¬ 
men stout, the latter with a very small tuft at its apex: wbigs with 
the tips not clothed transversely with scales.”— Steph, 1. c. p. 137. 

X iEoEBiA, Stephens.—“ Genus 30. ^EGERIA, Fabricius. 

Antcnnce long, slender, gradually increasing in size nearly to the apex, which 
is slightly curved and acuminated; in the males they are slightly cili¬ 
ated, su^serrated, or pectinated : palpi longer than the head, divari- 
cating, gradually reflexed, thickly clothed beneath with scales and 
long hair; the terminal joint somewhat naked and acuminated : head 

moderate; 
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Species. Icon. 

4, S. Tihinglmformh^ \Hubn. Sphing. Tab. 7. f. 41. 

Hiibn.j (fcem.) 

5. — Sphecicormis,YV^i\.* Ernst, III. PI. XC. f, 120. a. b. 

~ ^“‘iHubn. Sphing. Tab. 23.£ 111. 

J J _ 

7. — Hyla:iformiSiLf\s\i» Hiibn. Sphing. Tab. 22. f. 108. 

(mas.) Tab. 8. f. 48. (foeni.) 

8. — DoryliformiSs Hoffhci. f 

~ Ernst, III. PI. Xaf. 118. a. b. 

10. Prosopiformis^ 1 Hiibn. Sphing. Tab. 19. f. 93. 

Ochs...J (mas.) 

11. — Ichneumoniformis, 1 Ernst,IIl. PI. XCII.f. 124. a—tl. 

Fab.:};.j Curtis, Brit. Ent. PI. Llll. 

12. — Cytdpifoi'misy'E&^.X , Ernst, III. PI. XCII. f. 125. a. b. 

(mas.) c. d. (focm.) Steph. 
PI. II. 12, S. 

13. — McUiniformis, 1 t a t? r ^ 

Lasp § J Fturop. r. 5. 6. 

14. — Andraiceformis, 1 Esp. Schm. II. Th. Tab. XLIV. 

Lasp.. J Cont. 19. f. 1. 2. 

15. — Stomoan/foi'mis, 1 Ernst, III. PI. ^CIII. f. 126. 

Hubii. II ./ a. b. d. Stepli. I. Pi. XI. f. 3. 

• 

moderate: dvpeus densely clothed with flat scales: thorax and abdo~ 
men rather slender, the latter witli a large trilobcd tuflt, variable in 
form at its apex: wings transversely covered with scales at the tip.*’— 
Steph. 1. c. p. 138. 

Stephens subdivides the genus ^Egeria into sections. 

A. AntcnncB much shorter than the body: of the males distinctly pecti¬ 

nated : anterior wings nearly clothed with scales: abdomen robust. 

B. AnUmee as long as the body: of the males generally ciliated : anterior 

wings with the disc, hyaline. 

a. Abdomen more or less robust and abbreviated, fascialed with 

whitish or yellow. 

b. Abdomen slemer and dongated, generally with a single red belt. 

c. Abdomen beltless. 

The last subdivision of Sect. B. has only <}niiAdividual, viz. 

{Sesia) Epkemerceformist Haworth; a species n^t mentioned by Ochsen- 
heiroer. 

* .^Bgeria, Sect. B, a. Steph. 1. c. p. 140. Sp. 2. PI. 11. f. 1. 
t Ses. J)oryHformis-^2}d& hyulinis, marginibus fascitlque fuscis; abdomine 
barbato, nigro, segmento quarto margine albo •, antennis ferrugineis, apice 
nigris.—OcAs. II. p. 141. S^. 9. 

J jEgeria, Sect. B. n.—Steph. 

§ Ses. Mdliniformis—tAvs hyallnis, anticis apice inauratis, marginibus fas- 
cirque nigrisj abdomine barbato, nigro, cingulis flavisj barba flava.— 
Oc^. II. p. 154. n. 14. 

J| .^geria. Sect. B. b. Steph. 

New Series, Vol. 4. No. 24. Dec. 1828. .S 'M 16. S. Culi~ 
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Species. Icon. 

16. S, Ctdiciformist\Jam,^ Ernst, III. PI. XCV. f. 126. e. f. 

PL XCIII. f. 126. c. Steph. 
I. PI. X. f. 3. 

17. — MutilUeformist 1 Ernst, III. PI. XCIII. f. 127- 

Lasp.**^ .j a—d. 

18. — TpphietformiSiL^p. Bork. Eur. Schm. II. Th. S. 174. 

n. 13. c. fig. 4. 5. Tab. adj. 
Hubn. Sphing. Tab. 7. f. 42. 
.. (mas.) 

19. — Formiceeformis, 1 Ernst, III. PI. XCV. f. 132. a—d, 

Lasp.* .) *Steph< PL XI. fig. 4. 

20. — NomadceformiSf i Ernst, III. PL XCIV. f. 129. 

Lasp. j a—d. 

21. — Cephtformis, Gol- 

<legg-t 

22. — Etu:er(Eformis,OdiS.X 

23. — 7ypw/^rm/s,Linn.§ Ernst, III. PL XCIV. f. 130. 

a—-d. 

24. — Masar^ormiSiO(Ais.\\ 

25. — Tenthredmiforjnis,\En\&t, III. PL XCIII. f. 128. 

Hubn. a—d. 

26. — PhilantMfomis, Laspeyres, Ses. Europ. fig. 23, 

Lasp.‘. ^ 24. (mas.) 25,26. (foem.) 

27. — TineiformiSiH!nbTi. Hubn.Sphing.Tab.7.f.46.(fcEm.) 

28. — BrosiformiSfliMhii. Hiibn. Sphing. Tab. 25. £ 116. 

*■ (mas.) 

[To be continued.] 


LXXV. Attack o/*Berzelius on Dr. Thomson’s “ Attempt to 
establish the First Principles of ChemisUy by Experiment** 

/^UR scientific readers need not be reminded, that in the 
work above quoted. Dr. Tliomson has endeavoured to 
fix the combining^ivyalents of chemical substances. 

• jBgeria, Sect. B. b. Steph. 

f Se$. Cephiformist aUshyalini8,antici$ marginibusfasciftque nigro-caeruleis; 
abdomine barbate flaVo, cingulis tribus flavi8.-<-Or5r. II. p. 169. 22. 

Ses. Euce^/omtiSf alis anticis fusci8 apice inauratis, xnaculu duabus hy- 
alinis; abdomine barbate nigro, striga medii interrupt! Hava.—-Ochs. IV. 
p. 171. No. 22. 
i .^^ria. Sect. B. a. Steph. 

\l Ses. Mutsariformis, alia hyalinis, antids apice flavoirroratis, mai^nibus 
mciftque nigria: abdomine n^o, cingulis tribus flavis; barb! terminali 
flBv!.-OcAi.II,p. 173,i5,.2^ 
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Dr. Thomson has found reason to adopt an idea, suggested 
some years ago by Dr. Prout, that the numbers which express 
the atomic weight of bodies are multiples by a whole number 
of the atomic weight of hydrogen; and his favourite object, 
visible in almost every page, is to prove the coincidence to be 
perfect. In this attempt ne has been so successful, that the 
correspondence between his hypothesis and the result of his 
experiments is startlingly precise. As the accuracy of his re¬ 
sults, which, if true, are very important, can be duly estimated 
only by an analyst of extensive experience, we looked forward 
with impatience to hear th^ opinion of Berzelius. His opi¬ 
nion has at length reached us; and as it is expressed in lan¬ 
guage extremely strong and extremely unusual, we think it 
necessary to employ his own words. We have accordingly 
translated a few passages from the Yahres~B<n'icht for 1827 
(Woehlcr’s Translation). , 

“ This work belongs to those few productions from which 
science will derive no advantage whatever. Much of the ex¬ 
perimental part, even of the fundamental experiments, appears 
to have been made at the writing-desk; and the greatest civi¬ 
lity which his contemporaries can show its autlior, is to forget 
that it was ever published.” (page 77.) 

“ Thomson has published an essay ‘ the method of 
analysing sulphate of zinca subject scarcely requiring, one 
would think, a separate essay, since? the composition of this 
salt is known with considerable certainty. The great im¬ 
portance attached to it is owing to the circumstance^ that in 
his large work on the atomic weights and chemical propor¬ 
tions, the analysis of this salt is the basis on which the whole 
superstructure is founded. In describing this analysis, Thom¬ 
son states that the oxide of zinc was precipitated by carbo¬ 
nate of soda, and that 18*125 grains of crystallized sulphate 
of zinc yielded 8 grains of anhydrous neutral carbonate of 
zinc. In this fundamental analysis are two errors;—errors of 
such a nature as it is difficult to commit, and which appear 
to prove that the results were inventodwif^ome one had told 
Thomson that his whole work was of lilttle value, because, in 
the fundamental experiment, the zinc was precipitated by car¬ 
bonate of soda in the cold. To this privately communicated 
remark, Thomson openly replied, That he had supposed 
chemists would have given him credit for a knowledge of the 
mode of separating pxide of zinc from acids, and had there¬ 
fore omitted details; but as he found this opinion erroneous, 
it became necessary to publish a full account of his process. 
Ninety grains (five atoms) of sulphate of zinc were precipitated 
by carbonate of soda, and yielded from 29*3 to 31*03 grains 

3 M 2 of 
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of carbonate of zinc dried at the temperature of 212® Fahr. 
As this carbonate, wh^n heated to redness, yielded 20*37 of 
oxide, it was anhydrous and neutral. The filtered solution 
was boiled, and the oxide of zinc which subsided, after being 
collected and ignited, weighed 4*54 grains. 'I he solution was 
then evaporated to dryness in a porcelain vessel, and the salt 
again dissolved in water; when some oxide of zinc remained, 
vmich, when dried at a red heat, weighed 0*431. The solution 
Was then again evaporated to dryness, and the residue ignited; 
and on being dissolved in water a little silicate ot zinc was 
left, which after" decomposition yielded 0*22 ^ains of oxide of 
zinc. To the remaining alkaline solution, after being neutra¬ 
lized by muriatic acid, a few drops of hydro-sulphuret of am¬ 
monia were added, which threw down a quantity of sulphuret 
corresponding to 0*65 grains of oxide of zinc. All these five 
portions together make up the sum^of 26*211 grains, the weight 
of five atoms of oxide of zinc; so that 5*245 is the weight of 
one atom. Thomson, on this occasion, does not appear to 
have reflected on the fact, that neutral carbonate ot zinc is 
never obtained by precipitation from on alkaline carbonate; 
and he has left this difficult point unexplained. The reason why 
all the oxide of zinc contained in a solution cannot be precipi¬ 
tated in the cold/s, that a portion is dissolved in the form of bi¬ 
carbonate, while tliat portion of oxide which loses its carbonic 
acid, subsides in the forln of a subcarbonate. We have seen 
in the experiments of Boussingault, that even the sesquicar- 
bonate of soda precipitates a subsalt. Consequently, the state¬ 
ment as to the nature of the first and largest quantity of the 
precipitated oxide of zinc is obviously erroneous. And such 
is the method and result of one of the fundamental experiments 
on which Thomson’s whole system stands, by which he ob¬ 
tained more accurate results than any preceding chemist, and 
through which be established for ever the atomic weights of 
bodies. The character of this work of Thomson s ought to 
exclude it from notice here; but it appears to me, that love 
for the real progr(Js%ofc science makes it imperative to detect 
quackery, and expose*^it to the judgement of every one as it 

merits.” (page 181.) , 

We have thought it right to give as nearly as possible the 
very words of this critique, that scientific men may judge of 
its tone and merits. With respect to the former, we regret 
to see the dignity of science sacrificed by the intemperance of 
those who profess to be her advocates. It well becomes Ber¬ 
zelius to expose fallacy in argument, or detect error in analysis; 
but let him not pass beyond the limits of fair criticism: let 

him not arraign the character of an individual, who may be 

actuated 



Mr. Davies Gilbert on the Luminous Belt of Sept. 29. 453 


actuated by motives and principles 'hs pure as his own. In¬ 
temperate attacks, such as this, reflect back upon their author, 
and indicate a mind inflamed by pique, jealousy, or some un¬ 
worthy passion. We know not whether any cause for such 
feelings may exist in the present case, nor does it concern us 
to inquire; but we know Dr. Thomson to be devotedly at¬ 
tached to his profession, and we believe him to be sincere and 
honourable in his transactions. If deception exists at all, we 
are satisfied that Dr. Thomson himself is more deceived than 
any one. It is possible that, misled by a favourite hypothesis, 
lie may, like many before him, have been too eager in seizing 
facts favourable to hi^ view^, and too tardy in perceiving those 
that are unfavourable. On this we offer no opinion at pre¬ 
sent ; but must confess that several circumstances concur in 
shaking that confidence in the accuracy of his results which 
we once entertained. Dr. Thomson must be aware that the 


composition of the chlorfde of barium, as stated by him, has 
been declared by Berzelius to be erroneous; and that this error, 
if such, will vitiate many of his analyses. Would it not be 
prudent in Dr. Thomson to come forward and correct any 
mistake which he may have committed, rather than by delay 
allow others to do soYor him ? Does not the deference which 
British chemists have of late paid to him in adopting his 
atomic weights, impose on him the duty oiS admission or de¬ 
fence ? « 


LXXIV. On the Luminotis Belt of September the ^9ih. 

To Mr. Richard Taylor. 

Sir, 

1 '^HE luminous belt which exhibited itself on the evening ol’ 
September the 29th, in the present year, having been 
noticed and described from various parts of England, I beg 
leave to communicate its position as observed at a point very 
distant from most of the other stations, and therefore likely to 
be affected by a considerable parallaJt^ 

I was then at Rosemorran, the seat of George John, Esq., 
an elevated situation near Penzance, and about twelve miles 
from the Land’s End. My attention was called to this unusual 
phmnomenon at about eight o’clock. The belt then appeared 
to rise from the horizon, somewhat to the southward of west, 
and ascended with a steady light and uniform subtense, of 
perhaps three degrees, towards the zenith, passing over various 
stars that were scarcely altered in their appearance, till it 
reached Alpha Lyra-, then somewhat south of west, and nearly 
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62 or 63 degrees high. From thence diminished in brightness 
it became soon blended with the milky way, and ceased to 
be distinguishable. The belt seemed exactly similar to a ray 
of the northern light, except that not the least corruscation 
was to be observed. Its position could not be much out of 
the magnetic equator. 

Sir William Elford, F.R.S. has favoured me with a detail 
of the appearances seen near Totness, very much agreeing 
with the above statements. 

I am, yours, &c. 

Davies Gilbert. 


LXXVII. Proceedings of Learned Societies. 

LINNJEAN SOCIETY. 

Nov. 4.—1\TR- Bicheno read a papef On the advantages attending 
the use of the English Language in Natural History. 

The author insists that the use of Latin and other foreign languages 
in the cUissification of Natural History has retarded its progress; and 
that an acquaintance with the productions of nature was more exten¬ 
sively diffused before the Latin became the vehicle of communication. 
Gerard has recorded some thousands of English names of plants^ de¬ 
rived from an English stocky which are no longer in use; while every 
indigenous species; however, to our ancestors seems to have had a 
familiar name in English, Welsh and Erse. Every word particularly 
had its appropriate appellation. Ask a farmer now how many plants 
he is acquainted with, and he wiH betray an incredibly scanty stock 
of knowledge, for one who is traversing the carpet of the earth many 
hours of every day of his life: he will confound under the name of 
Charlock more than half a dbzen species, and out of a hundred kinds 
of Grass he will be acquainted with a most insignificant number. 

Professor Michaelis remarks, that the Eastern nations must have 
been better acquainted with the vegetable kingdom than ourselves ; 
since we find morelthan 250 plants named in the Old Testament, by 
writers who have made use of these names in prose and metre only 
incidentally, and not as botanists; and that in all probability such 
knowledge must in tijgjseJdmes have been very generally diffused. 

Of all sciences Natui^lmistory is one of observation. To lock it 
up therefore in a dead language, or to give it less currency among 
the rural part of the population, whose business is with the operations 
of Nature, is to confine it within the bounds of the closet. For the 
want of names the attention of the English scholar is not arrested, or 
he has no means of recording his observations; and the learned, pent 
up in cities, or only making an occasional excursion oufrof them, turn 
their more copious vocabulary to less account, and their faculty of ob¬ 
serving to such trifling and minute particulars as their studies will afford. 

The great storehouse of botanical and zoological names is still to 
be found in the writings of the Greeks. Among them, learning and 

science 
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science^ philosophy and poetry, went hand in hand. The people were 
taught every thing j Natural History was diffused j and they have 
handed down for our use a stock of names which no other language 
can equal. 

It may perhaps remain doubtful whether the old English names are 
not too much forgotten to be revived^ and whether it is not now, in 
many cases, as easy to establish the foreign names. Still there would 
remain much that might be familiarized to the English scholar by the 
use of his native language. 

Among living languages, ours is admirably adapted for the teaching 
of sciences in which new terms are requisite. • Foreign words are 
easily engrafted or transplanted into it. It allows of a great variety 
of compounds and dim^nutive^ and those terminating either as sub¬ 
stantives, adjectives, verbs or participles, both active and passive, ft 
has been asserted by competent judges, that it is in these respects as 
accommodating as the Latin, and not much less so than the Greek. 
To the honour of the late President of the Linneean Society, he did 
much to familiarize the recondite language of botany to the English 
student. The probability is, that naturalists will very soon be forced 
to adopt their native language as a vehicle of communication. Our po¬ 
pular schools, universities, gardens and publications all tend this way. 

Such an occurrence need not prevent the learned of alh nations 
from still holding intercourse, and it would throw open to multitudes 
a boundless field of experiment and observation. Wherever a learned 
language has been in the possession of a privileged class, history and 
experience show that the excluded party is left in ignorance; and the 
establishment of a ''universal character,” so much desired by some 
of the philosophers of the 17th century* instead of advancing know¬ 
ledge, as they imagined, would m^st materially have retarded, it, and 
have kept the people in darkness. 

A paper was also read, entitled, Description of a new species of 
Phalangista, by Thomas Bell, Esq. F.H. & L.S. 

Ord. Marsupiata. Genus PhalangiHa. 

Ph. gUrifonnis, Dorso rufo-cinereo, gul4 fulva, maculd post aurem 
utrinque aM : auribus nudis. Rah. Australasia. 

: j 

ROYAL ACADEMY OF SCIENCES OF PARIS. 

June 2.—The Academy received an essay On the duodecimal cal¬ 
culus, by M. Gautier de Nuits.—A mem^J^ the developments of 
plane curves, by MM. Dubois Aimd, andTlfigeon.—A new notice re¬ 
specting the yellow fever. By M. L^merie.'i<*-A note by M. Julia de 
Fontenelle, in reply to the claims which had been made on the sub¬ 
ject <of his memoir Cfn human combustions.—-A letter from M. Bau- 
delocque, inclosing tome discoveries in the art of Mida^ifery.—^After¬ 
wards, the reports of the several Committees respecting Montyon’s 
prizes were read.—^The sitting terminated with hearing part of a 
memoir by M. Villermd On the mean height of the inhabitants of 
France. 

June 9.—The following manuscripts were presented. A letter from 
MM, Parkes and Company, with some specimens of salt from their 

establishment. 
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estabUshment.-*>A note from M. D\x6 On an indelible ink.—A sealed 
packet from M. Comtd, containing a continuation of some physiological 
experiments.—M. Cuvier presented some teeth of the gigantic tapir^ 
dug up in the arrondissement of Saint-Gaudens, by M. Cabuel, en¬ 
gineer of bridges and highways.—The Commission deputed to examine 
the memoirs on«tatiatics,made a report.—M. Le Roy d’Etielles read 
a memoir On a8phi.\y. 

June 16.—In this public sitting there were heard: The historical 
eulogy of M. Ilaraond, by M. Cuvier.—^The historical eulogy of 
M. Charles, by M. Fourier.—And a physiological memoir On the 
brain, by M. Magendie.—Want of time prevented M. Prony from 
reading a memoir v^hich he had compUed On the labours of the late 
M. Perronet. • 

June 23.—Manuscript pieces received at this sitting: A letter 
from the Minister of the Interior respecting a memoir by M. Braun 
On the direction of balloons.—A letter from M. Petard relative to a 
disease by which he had been attacked.—A description of the instru¬ 
ments used in measuring geodcsical bases. By M. Imbert.—Notice 
of the discovery of a luminous liquid. By M. Kirch.— M. Mathieu, on 
behalf of a Committee, made a favourable report on the Secateur per- 
spectif of M. Lalanne.—M. Nnvier gave an advantageous account of 
a memoir by M. Corancez, intitled De VIntegration de quelques equa¬ 
tions am di0rettces partielles, et du mouvement de I'eau dans les vases. 
—Agreeably to the report of a Committee, the Academy decided that 
the memoir present,ed by M. Foville On the anatomy of the brain 
should be printed Recueil des Savans etrangers. —M. Adolphe Bron- 
gniart read a memoir, intitled Nouoelles recherches sur le pollen et les 
granules spermatiques des vegitaux. 

June 30.—M. Lionville presenljpd a memoir On electro-dynamic 
phsenomena, and particularly on the mutual actions of the pole of a 
magnet and a conducting wire.—M. Timel, author of a work On the 
intellectual organization of man, requested the appointment of Com¬ 
missioners.—The Academy afterwards heard at this sitting: A note 
by M. Mirbel, On a remarkable development of the stalk of the Caly- 
canthus Jloridus.—h memoir by M. Becquerel, On the electricity ex¬ 
cited by the friction^of two metals .—k memoir by M. Dausay, intitled 
Determination des positions g4ographiques de Malte, Milo et Corfou.-- 
The conclusion of M. Viilerme’s memoir On the mean height of man 
in France.—A report^ M. Ampere, On a projected instrument by 
M. Nobili, intended ((n!l!|l!tsure the intensity of electric currents.— 
M. Gay Lussac presented a specimen of the ultramarine prepared by 
M. Gttimet, and a new pyrophorus formed by calcining sulphate of 
potash with charcoal. 

July 7.—M. Delattre de Rougemont deposited a sealed packet 
containing a^^cription of a new method of curing a severe disease. 
—M. Tournal sent the second part of his Geognostic description of 
the environs of Narbonne.—The Minister of War communicated the 
report which he had received respecting the effects of lightning upon 
the powder-magazine at Bayonne.—M. Russel dt Inval requested 
that we processes which he had propcsed for facilitating arithmetical 
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calculations might be examined.—M. Lossis again expressed his 
opinion on the subject of epidemic diseases.—A letter was reod^ in 
which chloride of lime was mentioned as^a remedy fur the distemper 
in dogs.—MM. Chevalier and Langlumd sent their memoir On li* * 
thography.—M. Poisson read a notice On the problem of waves.— 
M. Benoiston dc Chatenuneuf communicated a manuscript 
specting the wheat-harvest of France in former and present time^T^ 


LXXVIII. Intelligence and Misccllanems Articles. 

METEORIC IRON IN FRANCE. 

• 

M HERICART DE THURY, on 13th of October last, read a no- 

• tice to the Academy of Sciences respecting the discovery of a 
mass of meteoric iron existing at Caille.ncnr Grasse, departmentdu Var. 
In August last, M. Brnrd sent from Frdjus a specimen of the mass in 
question, with respect to th(f origin of which he did not decide. The 
examination made by the author caused him to suspect that it might 
be meteoric iron, and he therefore wrote to M. Brard to beg that he 
would go to the place, in order to determine the nature of the moun¬ 
tain on which it was discovered; to examine the mass of supposed 
meteoric iron ; and to collect from the inhabitants all the information 
which they could give him. The following is extjacted from the ac¬ 
count given by M. Brard :—The mass of iron, whichdind been for two 
years placed at the door of the church at Caille, has been in that vil¬ 
lage about 150 yeans. It was discovered in the mountain of Aude- 
bert, a league on, and was drawn by four oxen into a court or garden 
/ in the village, where it seems to havh been forgotten; but an inhabitant 
having inclosed it in a wall, it was claimed os an object held in some 
veneration; the wall was pulled down by the authorities, and the 
enormous mass was deposited in the principal street of the village, 
from which it was removed to the spot which it now occupies. 

Tlie form of the mass is very irregular; its external colour blackish 
brown, with a shade of lead-colour; it is shining, but occasionally 
spotted with yellow rust; its internal colour is whiter than that of 
common iron. It weighs about 1000 or 1200 pounds. 

The mountain oh which this mass was found is of considerable al¬ 
titude, and similar to those which .surround»it<f<Hhere are no appear¬ 
ances of iron-works having ever existed in ftie neighbourhood. 

This iron has the crystalline appearance which marks its meteoric 
origin, and M.Laugler has found that it contains nickel. Application 
has been made for its removal to Paris, uQd this has probably been 
already accomplished. 

It was reported in the village that two smaller masses were found 
with it, which were used for making horseshoes, nails, &c. It w’as 
also proposed to heat this mass, and thus divide it and apply it to the 
same purpose? \ fortunately for the interests of science the greatne.ss 
of the mass prevented the intended destruction.— Globe. 
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IRON TRADE. 

In the year 1740 the whole if6n inside in Great Britain was 

17,000 tons from 59 furnaces 
In 1788, it had increased to 68,000 tons from 121 furnaces. 
InJI.?0B, it had increased to 125,000 
„...^«''1t?rl806, it had increased to 250,000 
In 1820, it had incrca.sed to 400,000 
In 1827, it had increased to 690,000 tons from 284 furnaces. 
The different counties in which it is made areas under in 1827. 


Staffordshire. 21 G,00P tons from 95 furnaces. 

Shropshire . 78,000 tons from 31 furnaces. 

South Wales. 272,000 tons from 90 furnaces. 

North Wales .... 24,000 tons froip 12 furnaces. 

Yorkshire. 43,000 tons from 24 furnaces. 

Derbyshire . 20,500 tons from 14 furnaces. 

Scotland . 36,500 tons from 18 furnaces. 


690,000 tens from 284 furnaces. 

About 3-lOths of this quantity is of a quality suitable for the foun¬ 
dry, which is all used in Great Britain and Ireland, with the exception 
of a small quantity exported to France and America. Tl»e other 7-1 Oths 
is made into bars, rods, sheets, &c., of which a large quantity is ex¬ 
ported to all parts of the world.—-if^er^ory of Arts, October 1828. 

EARWf'HISTORY OF ELECTRO-MAGNETISM. 

In the year 1801, Gautherot brought two fine piano-forte strings 
in contact, one with the djiper and the other with the lower end of 
the pile, keeping the extremities fluttering in the air. When these 
ends touched each other, he says/ {Ann. de Chini. tom. xxxix. p. 209.) 
“ A very decisive adhesion took place ; they seemed united as by a 
magnetic power, which was so strong that he could move the united 
wires in every direction to a distance of some centimetres.” Thus it 
may be seen that, in the investigation of Nature, a few detached ob¬ 
servations are insufficient, but that they must be pursued and com¬ 
bined j by which means it was that (Ersted became the discoverer of 
electro-magnetism.—5cAa?«igger’s 1828. p. 110. 

RUSSIAN COINAGE OF PLATINA. 

A letter from Breithaupt to Dr. Schweigger-Seidel, an 

extract from lyhich is given ih a late Number of the Jahrbuch de Chemie, 
ScQ., confirms" the statement some time since made by the newspapers, 
that the Russian Government had resolved to coin a large sum in 
Siberian platina. It appears that Count Denidoff, the proprietor of 
the locality where the platina was discovered, has disposed of to the 
Government the quantity of that metal which had been collected. He 
has sent four young Russians, destined for official situations in Si¬ 
beria, to be educated at the Mining Academy of Freyberg. 
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ANALYSES OF AlINERALS. 


Hadiolili^ by Professor Hiinefcld. 

Silica.. 

' Alumina . 0*23700 

Soda . 0-14060 

Potash.0 01012 

W'atcr . 010000 

Oxiilf of iron .O'OOOlO 

(’arbonatc of lime .0*02^0 

Matrix . ..0*0o500 


9- 


O'DOGO 1 

)\kiliu!itc iiuni the Iktrtz, by Dr. DuMenil. 


Lime . . !.S.*! oO 

Silica.3H'fi I 

Boracic acid.21 *34 

Water .4 *60 


100*01 

Bismuthblcnd of Breithaupt, by Professor Hunefcld. 


Carbijnate of bismuth.r)8*8 

Arsenic acid . 2*2 

Silica.23'S 

Arseniateof cobalt,copper and iron 0*9 

Matrix. ‘I* I 

• 

. _ . 

White ironsinter from Freiberg, by M. K. Kersten. 

Arsenic acid ..30‘25 

Oxide of iron.40*4.^ 

Water.28*;i0 


99-20 

Schweigger's Juhrbwh, 1828. 


ANALYSIS OF THE IPECACUANHA BRANEA. udf M. VAUjJUELlN. 

This is the root of the viola ipecacuanha from Rio Janeiro} it is of 
a pale white colourj of the size of a quill, crooked and knotty at un¬ 
equal distances. Its fracture is even, and s%h4ly resinous; its odour 
is disagreeable, and its taste, at first scarcely perceptible, is afterwards 
acrid and nauseous. Sixteen grammes of this root reduced to a fine 
powder were macerated in water for forty-eight hours. The liquor was 
decanted and fresh water added to the powder, and the maceration con¬ 
tinued for the same time; this water wa% scarcely coloured; it was 
poured off, and the residuum was treated with boiling water till it was 
exhausted. The whole of the liquors were mixed and filtered, and 
evaporated with a very gentle heat. 

The liquid becamfe turbid, and deposited a flocculent substance of a 
dirty white colour, which being collected by a filter was proved to be 
albumen, by th^ ammonia and fetid oil which it yielded on distillation. 
The liquor from which the albumen was separated, after due evapo- 
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ration, was treated with a small quantity of carbonate of magnesia to 
saturate the acid it contained ; an insoluble salt was formed, which 
being separated by the filter was found to be gallate of magnesia, but 
in very small quantity. 

The solution again evaporated to dryness on a salt-water bath yielded 
a brown efttract, which attracted moisture slightly. This extract being 
digested in cold alcohol, the resin and emetin were dissolved, and the 
other substances remained unacted upon : the solution after filtration 
was evaporated in a similar way, a dark-coloured extract obtained, 
which being treatbll with hot water the eraetin'was dissolved and the 
resin separated. • 

The solution of emetin gently evaporated to dryness, weighed a 
gramme and a half. On again treating, the precipitate formed, at the 
time of the separation of the emetin and resin, with hot alcohol, and 
filtering it, a fatty matter and wax separated on cooling: the residuum 
being treated with cold water, the gum was separated, and the amy¬ 
laceous fccula was precipitated. During the exposure of the emetin 
to heat, a pellicle of small crystallinesscales is formed, which is pro¬ 
bably the matter that imparts bitterness and acridity to the emetin. 

Sixteen parts of the root appear to consist of 

Emetine. 1-50 

Resin. 0 60 

Gum . 0 20 

Albumen. 0 30 

Starch. 3-20 

Cryst^llihe scaly matter. 0 85 

Ligneous matter .. 7’00 

•Fatty matter, wax, and loss. 0'05 


- 1000 * 

PROSPECTUS OF A PLAN FOR INVESTIGATING THE NATURAL 
PRODUCTIONS OF JAMAICA. 

It is with great pleasure that we give insertion to the following cir¬ 
cular, which has been transmitted to us for that purpose ; we hope, 
for the interests of science, that the proposed investigation will specdilv 
be set on foot. < 

“ It has long been matter of regret among men of science, that those 
natural productions of Jamaica which are not as yet the immediate 
objects of commerce, Al^p’ild be so little known in England. Its ge-., 
ology and mineralogy ha^ been but partially examined. The history 
of its quadrupeds, birds, insects, re^ilc^s, and fish, has be6n almost 
entirely neglected. The botany has, indeed, been more attended to j 
but it is acknowledged by the most intelligent men,- and among the 
rest by Hunvboldt, that thpre is no tropical region where the native 
plants have been u yet accurately enumerated j that the Flora of 
none of the greater islan^ of the Antilles has been properly examined; 
Md that, even in our times, travellers in Hispaniola, Jamaica and 
Luba, daily find lofty trees which constitute new genera j while the 


♦ There is n considerable error in the statement of this analysis; the 
pioducts amount to only 13'65 instead of 15’9,'i, as here s\ated.— Edit. 
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medicinal and other useful qualities of its innumerable vegetable pro¬ 
ductions remain^ in a great degree, unascertained. This account of 
the very imperfect state of our knowledge, which is by no means con¬ 
fined to one island, but is almost equally true in respect to oil, has 
suggested to a few persons the expediency of an attempt to investi¬ 
gate the natural history of Jamaica. a , 

** They are persuaded that whatever information maybe acquired in 
respect to it, will be immediately beneficial to the other West Indian 
colonies, Jamaica being only selected os affording^ the most extensive, 
field for studying the productiops of a climate common to all. .They 
consider it an object of great importance to the whole body, that no 
means should be omitted or overlooked which may contribute to con¬ 
nect the West indies with the more enlightened classes at home ^ and 
they should very much regret if all did not seek to participate in the 
honour arising from the prosecution and dissemination of scientific 
discoveries, as well os in the other adva^ges which have hitherto 
closely and inevitably attended them. Impressed with these opinions, 
and in part relying on the knbwn spirit of philosophical research which 
exists so remarkably in this country, they have ventured to hope that 
it may be possible to raise such a sum among those more closely con¬ 
nected with the colonies, as well as among those who are influenced 
by a general attachment to the cause of knowledge, as may be suffi¬ 
cient to send out scientific men well fitted for examining the state of 
Jamaica as connected exclusively with its natural history, and the pro¬ 
babilities afforded by its advantages of soil and plimate for the culti¬ 
vation of articles as yet new to its commerce. TMy have reason to 
think that it will be easy to find suchv«ompetent persons, in whose 
zeal and intelligence entire confidence may be reposed, and who will 
be most ready to undertake the investigation. They have sanguine 
hopes that some public bodies may take an interest in the object, and 
be inclined to give it countenance and support without dejiriving k of 
the character of an individual and scientific enterprise j and they feel 
persuaded that the subscription of a comparatively moderate sum 
would fully accomplish this desirable object within a very limited period. 

“ Being anxious to forward a plan which appears to them so full of 
utility, they have taken the liberty of circulating^his address: but as 
all arrangements for carrying it into execution, for disposing of the 
seeds an^ specimens, as well as for giving publicity to the information 
which will no doubt result froip it, must^ course depend upon the 
money raised, and the view which the subi^ribers may take of the best 
mode of accomplishing their own objects; 

** It is proposed that if the scheme meets With such support as they 
fully anticipate, a general meeting should be called as early in the fall 
of the year as is convenient, for the purpose of considering the general 
arrangements, and the best means of carrying them into effect. In 
the mean time, those gentlemen who are inclined to afford their co¬ 
operation, are requested to send such an intimation to Henry Bright, 
Esq. M.P. 2, Stone Buildings, Lincoln's Inn, London, who has un¬ 
dertaken to lay the substance of the information received before the 
gentlemen at whose suggestion this circular has. been issued." 


ON 
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ON A METHOD BY LAPLACE OF SOLVING EQUATIONS OF THE 
THIRD DEGREE. BY M. FAVOLLE. 

To the Editors of the Philosophical Magazine and Annals. 
Messieurs, 

Je vous ei^ie, comme une suite A I'article sur les Equations du 
second degre une nuiitlidde tr^s ^I^gantc de Laplace, pour rcsoudre 
les Equations du 3' degrd par les tables des sinus. 

IMns I’dquation 

• «• + j>x + qzs 0, 

q dtant positif, supposons 




nous aurons 


+ pa: + 9 = r* r*-pt) (^s ± 1- 9 = 0 

Soitr»=J, 

- f— * 

et —3 q 3 = 2 /*; 


on aura 


*»+^ = 2A, 


Equation du 6* degrd, mais rdsoluble A la mani^re de celles du second. 

Supposons 1° que le signe superieur ait lieu, et que h, abstraction 
faite du signe, soil < 1. 

Alors- — 7 ^ est une quantitd negative, et Ttiquation propos^e 

tonobe dans le cas irt4ducliJbleii:f 
Si Ton faft * =s cos « + sin u V' — 1, 
on aura d'abord 




'=V/T(* + T)=®“”‘\/|i 


on aura enauite * 

^ as 2cos3tf, 

et partant cos 3 u 
Soil A le plus petit des angles dont le cosinus ^st h, et que les tables 
feront connaitre. On aura pour 3 u les trois valeurs, (c dtant la 
demi-circonfdrence,) 

A, 2 c + A, 4 c + A; 

et parconsdquent les trois* valeurs de x seront 




h 


* See above, p. 314. 


Ainsi, 








OPENING OF 

THE UNIVERSITY OF LONDON* 

FOR THE SESSION 1828-9. 

The Council published last July, a general view of the nature anti objects of th 
Institution. ‘ They are now advanced so far in their preparations for opening th 
University as to be able to lay before the public an account of the proposed methd' 
of tuition and of the Courses of Study adapted to particular objects; with a dettt' 
of the days and hours when the several Professors are to teach, and of the Fees. 

This “Second Statement” is to be had of J. Taylor, Bookseller to the Univet 
sity, 30, Upper Gow’er Street; Longman and Co., Paternoster Row; Murrscj 
Albemarle Street; at the University Chambers, 29, Pprey Street, Bedford Square 
of Black, Edinburgh ; and Hodges and Smith, Dublin. Price Is. Gd. 

The “ First Statement” to be had as above. Price Is. 

The following Abstract contains the more important parts of it. 


1. Of the Dayt and /fours when the different 
Hranches of Education are to be taught. 

The different branches of study for which 
Professors have been appointed, are such as pro¬ 
perly belong' to an University; and in the ar¬ 
rangement of the subjects to be taught in the 
Classes whicli will be attended by tlie junior stu¬ 
dents, it has been assumed that they will come 
possessed of that elementary knowledge which 
boys who leave school at fourteen or fifteen years 
of age have generally acquired. 

The Lecture Rooms will be open to all who 
comply with the terms and the regulations of the 
University, without limitation as to age, and 
without examination as an indispensable pre¬ 
liminary. Persons who wish to attend the Lec¬ 
tures of one Professor only will be admitted; 
but tliosc who intend to apply for University 
Certificates and other distinctions, must go 
through certain courses of study; for these testi¬ 
monials will be granted to such students only, 
as upon examination at regular intervals are 
found to possess that knowledge by which the 
value of the Certificate or of the academical ho¬ 
nour will be determined. , 

The following are the days and hours when * 
the dilFcreiit Classes are to be taught. Unless 
otherwise expressed, the Lectures are to continue 
tliroughout the whole Academical Session, which 
will commence the I'irst.bf November, and con¬ 
tinue to the middle of July, with the exception 
of the Mlidical Classes, which will open the llrst 
of Octolicr, and terminate about the end of May. 
There will be sliort vacatiops at Christmas and 
Easter. 

ROMAN LANGUAGE. The Rev. John Wn> 
UAMs, A.M. of Balliol College, Oxford. 

Junior ClasSf Every morning, (except Saturday,) 
from 8} to About titO hours or iirstructino, 
Fee \Os.—Senior Class, Every rooming, (ex¬ 
cept Saturday,) from ll to 12). On Satui-day.from 
10) to 12. About SOO liouri of instruction, Fee 
71.10*. 

GREEK LANGUAGE. G«^ Loho. Esq, 
A.M. late Fellow of Trinity Cunbrid^ 

Junior Class, Every dayi ([^cxbept Satur&y,) 
from Hi to li. About 540 bours of instruction, 
Fee iL IQs^&mwr Gats, Every morning, (except 
Saturday,) from 8f to 10). About 540 hours of in¬ 
struction, Fee % lOi. 

ENGLISH LANiSUAGE. Tk» R*v. Thoius 
Due, AJUv of Cwp. CMf. CoU, Carol). 

Class for thb Fnnclflles utd PnKtieeetf Cumpoid- 


tion. Tuesday and llmrsdcy, from to 4. Satu 
day, from 8; to 10. About 150 hours ofinstructio 
Fee 61. 

English Literature., Monday and Friday, from 
to 2. About 70 hours of instruction, Fee 4l. 

GERMAN LANGUAGE. Lud%vjo von Mii 
LENEELS. LL.I>, 

Tuesday and Thursday, from 21 to 4. Saturd 
Morning,front Site 10. About 150 hours of instrt 
tion, Fee 61. 

German Literature. Wednesday and Saturdi 
from 1 to 2. About 70 hours of instruction, Fee 

ITALIAN LANGUAGE. An. Pa Nixzi, LL. 

Monday, Wednesday, and Friday Mornings, fr< 
101 to llj. About lUO hours of instruction, Fee 
Italian lAteralure. Wednesday and Friday, fn 
8 to 4, About 70 hours of instruction, Fee il, ■ 

SPANISH LANGUAGF.. Don A. Gatu-* 
Tuesday, 'I'liursday, and Saturibiy Mornings, fn 
101 to II S Al)out 100 hours of instruction. Fee 
Spamsh Literature, Tuesday and Hiursday, fn 
3 to 4. About 70 hours of instruction, Fee & ' 

HEBREW. Hyman Iluawm, Esq. ’ 
.Tunior Class, Monday, Wednesday, and F^ 
Murnings, from 9', tp 10'. About 100 hours 
Etructiun, Fee 51.— Senior Class. Tuerd^ ’l 
'I'hursilay Mornings, from 91 to 10], AbotU;!^ 
hours of instrucUon, Fee 51. 

IIINUOOSTANEF- J. B. Gilchrist, LL.; 

Simlents will have the liberty of attending the F 
fessor of liindoostanec for such portion of thb’^ 
sioii as shall suit their oonvenienre. The Fee 
hour daily during the Session will be 71.10*. ) 

ORIENTAL LITERATURE. Freoek^I 

SEN, PhiL Doct. ■ 

Dr. Rosen will ^re instruction in the Afii 
Sanskrit, and Persian Languages, and the arnHi 
ments will be made to suit the ronvenitmee of j 
dents, as soon as tlie Professor shall have hadaj 
sonai eoinrmmicotion with those who wish to m 
his Classes. 

MATHEMATICS. Aiiopqnis de Moboax,| 
A.B., of Trinity Coll^ Cambridge.^ ? 
Junior Class, Monday, Wednesday, Fnday,! 

Si to 4. Saturday, from 101 to 12* AhOoL 
hours of instrucfioiiu Fee lle—Semar CUus., 3 
day and Thursday, ftam 2 ) to 4 . Saturday, 
to 10. About 150 hours .<^ instruction; Fee'^ 

NATURAL PHILOSOPHY AND Asi 
NOMY. TfaeREy.p.La«tiiBa.£JUD.,Fl| 
Junur Cfo*t. Every day, (except .Sattim 
front 1 to 2. About 170 hours of matruction, Ef 
.^Seruor Ckm, .Tueaday, 'Hiutsday, and Sa^ 
fironi'lltol2. About 100 hours of inWructiwvJl 
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CHEMISTHT. Ed- Tuamm, M.D., F.RS.B. 

Etot morning, (Including Saturday,) from 10 to 
11. lirst Course. About 100 hourt of inairoction, 
Feed/. Second Coxtne, About 100 hours of instruc¬ 
tion, Fee il. lliese Lectures, forming a branch of 
general as well as of Medical education, will com- 
mence on the First of November. 

It is intended that Occasional Lectures shall be 
given during the Session, upon Thb ArpucATion 
OP Mechakicai. PHiLosorar to the Akts, upon 
Civil EnaiNBEaiNo, and upon CHEiunaT av- 
pLiKn TO THC Arts, the particulars of winch will be 
announced iicrcafler. 


i BOTANY. Jons Linblev, F.ItS. 

Every momii^, (including Saturday,) in May, 
-Juno, and July, from 8 to 0. About 80' hours of in- 
struction, Fee 4/. 

I POLITICAL ECONOMY. Joan R. 
r MacCcllocu, Estp 

I Monday, Wednesday, Friday, and Saturday, from 
10 to 11, from 1st of Feliruary, to tlie Ena of the 
Academical Session. About 100 hours of instrvo- 
^ tion, Fee SI. 

I JURISPRUDENCE. Jomi Aostik, Esq., Bar- 
I ris(er at Law. 

! Monday, Wednesday tdid Friday Mornings, from 9 
to 10. About 100 hours of instruction, Fee^. These 
j Lectures will be suspended during the Quarter Ses- 
i ^n$ and Spring Circuit. 


j ENGLISH LAW. AsnaEW Amos, Esq., Bar* 
i rister at Law, late Fellow of Trin. Coll., Camb. 

Monday, Wednesday, and Friday Evenings, (ex¬ 
cept during the Quarter Sessions and Spring Circuit,) 
flam 6^ to 7j- About 100 hours of Instruction, Fee 5i. 

^NATOMY. Granville Sharp Pattison, Esq. 
Every day, (except Saturday,) from S to 3). 
First Course' f About 120 hours ofj^ Fee 4/. 
Second GturteX instruction each. 


J 


SL 


)ISSECTIONS AND DEMONSTRATIONS. 
James R. Bennett, Esq. 

First Coutse t Four Months IFeeS/. 
Second CourseX each, j 2/. 

(PHYSIOLOGY. Charles Bill, Esq., F.R.S. 

Monday, Wednesday, and Friday, from II to 12. 
f First Course f About 50 hours of 1 Fee 3/, 
Second CourseX instruction each, J Si. 

fcoMPARATIVE ANATOMY AND ZO- 
r OLOGY. Robert E. Grant, M.D. 
Monday, Wednesday, and Friday, from 3 to 4 . 
,bout 100 hours of instruction. Fee SI. 


ITATURE AND TREATMENT OF DIS* 
EASES. John Conollt, M.D. 

Every morning, (except Saturday,) from 9 to 10. 
First Course \ About 80 hours of I Fee Si. 
Second CourseX instruction each, j ZL 

MIDWIFERY. DAVin D. Davis, M.D. 

I Monday, Tuesday, Thursday, and Friday, from 
10 to II. 

Fird Course f About 60 hours of I Fee S/. 
Second CourseX instruction each, J Si. 

ATERIA MEDICA AND PHARMACY. 

Anthohv Todd Thommn, M.1). 

»vwy morning, (except Saturday,) from 8 to 9. 
Fhtf Course r About 80 hours of I Fee 51. 
jSeeor^ CourseX instruction each, J St 
^otpital Attendance. Awaic of the great im- 
mce of afibrding to the pupile of a Medical 
Jwol riie opportunity of oliserving Hospital 
petke, Mid of receiving Clinical instruction, 

' Council will malte every eftbrt t6 ohiain a 
which shall be under their own direc- 
ihp mean tiine,«n cq^portunity has ec. 
' /imuigement by which the 

1, OjielKjB their iwnmr to witness the' 


Medical and Surgical practice in the Middlesex 
Hospital; end Da. Watson, one of the Fhyid* 
eians, and* Charles Bell, Esq., one of die Stir-- 
geons, of dint Hospital, having accepted the ap¬ 
pointments of Professors of Clinical Medicine 
and Clinical Surgery, the Lectures in this de¬ 
partment will be delivered at the University as 
follows: 

Clinical Medicine, on Monday and Wednesday 

Evenings, from 6 to 7. 

About 60 hours of instruction. Fee if 4. 
Clinical Sorgerv, on Tuesday and Tliursday 

Evenings, from 6 to 7. 

About 60 hours of instructien. Fee £4.* 

Dispensary AUendanee. The Council are pre¬ 
paring to establish a Dispensary in one of the 
adjoining streets, to be attended by the Medical 
and Surgical Professors of the University. 

The Council will continue, until furtheb 
notice, to receive ArPLlCAIIONS FROM CANDI¬ 
DATES FOR THE FOLLOWINO PrOFESSORSNIFI 
WHICH ABE STILL VACANT. 

Logic and l%ilosopby of Human Mind. Moral 
and Political Philosophy. History, Ancient and 
Modem. Surgery, Mineralogy and Geology. 
French Language and Literature. 

II. Of the Fees to be jtaid by the Students. 

The Fee which has been stated to be payable 
for each Course includes the remunetation to 
the Professor, and a payment to the fund from 
which the annual expenses of the Univereity arp 
to be defrayed. It has been deemed necessary 
to state the number of hours of tuition, including 
examinations, because the term Caurd ^ Lec¬ 
tures," as commonly used, would g|ve an inade¬ 
quate idea of the amount of instruction jvhich 
rile student will receive at the University for 
each Fee. 

* That scale of Fees applies to students,who 
dull be nominated by a Proprietor; all whq are 
not so nominated must pay an addition of 1/. lOr, 
to rile University Fund for each Course of Lec¬ 
tures continuing throughout the Academical 
Session, unless they attend more than three. If 
they attend a greater number, this extra payment 
will not be required for the addiriona! Courses. 
The additional Fee to be paid by students not 
nominated, will be 15s. for each of those Courses 
which continue during line half of the Ssmion, 
and for the Summer Course of Botany. 

Those who become regular University stu¬ 
dents,—that is, students entered for a eoqipleta 
course of education, whether general or profes¬ 
sional,—must pay a Matriculadon Fee of 2/. the 
first year of thdr attendance, which will entilla 
them to admission to the Library and Museum* 
for four successive Sesidona. Occasional stu¬ 
dents must pay annually 10s. tor one Course, 
and 1/, for two or more Courses, which pay¬ 
ment will entitle them to admission to the u- 
hrary and Museums. 

TpE Council are now react to receive the 

NAMES OF PuFItrS WHO MEAN TO ATTXMO THE 

Universitt nuRiNo the Ssemou is to 

COMMENCE NEXT OCTOBER. 

The Register in which the names will be in- 

* Until a Professor of Surgqij ig appointed, 
Mr. Bell will mahe sucb a^il^ tap this Coune 
as shall n»1ca it sufficiently comprehensive for tha 
Cenffirstv required by ttte.PoUegpQf.SnrgOMiE. 
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(cribeJt i^dl be found, until furtlnr notiee, «t 
the University Chambers, No. 29, Percy Street, 
Bedford Square, every day, except Sunday, from 
nine in the morning to five in the a^rnoon. 
The parents and friends of pupils, or the pupib 
themselves who may wish to see The Wahdeh 
before entering their names, may call at the 
Chambers between Two and Five o’clock^ on 
Mondays, Wednesdays, or Fridays. As an in¬ 
terview is de:>irnble between the Professors and 
their pupils, in order that tlie Professor may as¬ 
certain the stale of pr^oration of the student, the 
address of each may be obtained at the Chambers 
also. Students are requested to enter tlieir 
names and see the Professors whose Courses 
they mean to follow, as early as possible, as 
it is important for the interest of the students 
that the Professor should know their previous 
attainments, so that ho may adapt his instruction 
accordingly. 

Proprietors have the right of having one stu¬ 
dent of their nomination at the University for 
every share of One Hundred Pounds which 
they possess; and Donors of Fifty Pounds have 
the same privilege. 

III. '(^the Courm of Study. 

It is probable that, in the majority of in¬ 
stances, those who enter as regular University 
atudenth will be disposed to attend the Lectures 
in that order which the Council think most ad¬ 
vantageous for a complete general education. 

^ To such students, the following Course for four 
years is recommended. Those who arc already 
advanced beyond the Junior Classes may b^in 
in that part;of the Course for which they are 
most fitted 1^ previous attainments; but as the 
examinationi for the University Certificates and 
oilier distinctions will include what is taught in 
the earlier as well as in the later years of study, 
tlie pupil ought to ascertain before he passes 
over a Junior Class, that he is fully prepared to 
undergo an examination upon all that is to be 
learned in it. 

Fiitst Yeas.— Junior Latin, Junior Greek, 
, and Junior Mathematics. 

Secoki) Yeas.— Seiuor Latin, Senior Greek, 
and Senior Mathematics. 

A student may this year substitute Junwr Na. 
turU I^nloittphy for Senior Malbenudki, or he 
may attend botli Classes. 

Tuian Year.— Chemistry, Junior Natural 
Philosophy, Log^c, and the Philosophy of the 
Human Mind. 

Fourth Year.— Jurisprudence, Political Eco¬ 
nomy, Senior Natural i%ilosophy, and Moral 
and Political Philosophy. 

Average annual expense of the four £, t. d. 

years to students nominated by a 

Proprietor for the above education 22 7 6 
Average annual expense of the four 

years to students not nominated . 26 17 6 

In addition to tlic above branches, the student 
willhavetimetostudythe Modem Languages and 
attend the Lectures on History, and some of the 
most popultn* among the Professional CoUrsca. 

The arrangements for the Medical S^ool 
have becn ao foaibod oK to enable the pupils to 
comply with the regttUdons winch must M ob¬ 
served by Cindidti^ folr ^ Dipbmas of tlw 
Royal C(dl^ of SingeoM. or the Company of 
ApothecariOf. - ' ' 

The ixpense of tike Cotihts Tcquired by tba 


College of Surgeons to a student at the Univer¬ 
sity, will be as follows: 

S Couixcs of Anatomy 
1 Course of Fhyriology 
I Course of Surgery , 

1 Course of Chemistry . 

2 Courses of Midwifery 
Dissections and Demonstrations 
Matriculation Fee . , 

Total Fees of the University, 

minated by a Proprietor 
Addition, if not nominated 


if no- 


One Year at Middlesex Hospital 


£, 

f. 

d. 

. 10 

0 

0 

. 3 

0 

0 

. 3 

0 

0 

. 4 

0 

0 

. 6 

0 

0 

. S 

0 

0 

. a 

0 

0 

>33 

0 

0 

. 4 10 

0 

37 

10 

0 

. 22 

6 

0 


16 

_0 


The expense of the Courses required by the 
Company of Apothecaries to a student at the 


University, will be as follows; £. «. d. 

1 Course of Materia Medica ... 9 0 0 

1 Course of Chemistry.4 0 0 

2 Courses of Anatomy.7 0 0 

1 Course of Physiology . ... 8 0 0 

2 Courses of F^tiee of Medicine .600 

Matriculation Fee.2 0 0 


minat^ by a Proprietor . . \ 

Addition, if not nominated . . . 

£Sx Months at Middlesex Hospital . 

Or, Nine Months at the Dispensary. 


25 

0 

0 

4 

10 

0 

2!) 

10 

0 

10 

10 

0 

40 

0 

0 

7 

7 

0 

29 10 

0 

36 17 

_0 


The. time which the Professors are to devote 
to their pupils will be consideraiily greater, ia 
mest of the Classes nearly one half more, than 
has hitherto been the case in the Courses de¬ 
livered at the Medical Schoob in London ; for 
tiic subjects of the Lectures will be treated more 
minutely, and there will also be weekly exami¬ 
nations of the pupils. 


Rooms are provided for the accommodation of 
the jiupils during the intervals of lecture; and 
suitable refreshments will be sold within the 
Building, by a Steward (to be appointed by the 
Council) upon bis own account, but subject to 
regulutions both as to what he is to supply and 
the prices to be charged. 

IV. Of Eteamnations and Certificates. 

It is intended that, in every dost in the Uni- 
versity, the Professor shall devote a certain nor. 
tion of the hours of instruction in each week to 
the examination of his pupils. 

Tlicmanner of conducting these examinarioni, 
and the frequency of dieir recurrence, must ne- 
ccssarily vary: and as each Professorship win 
probably require a separate plan of examination, 
Uie details can only be properly settled in concert 
with the several Professors. 

Persons who may be desirous of attending 
Lectures in the Univeruty, without sobmitting 
to examination, will be at liberty to do so. No 
student,,however, who wishes to obtain a Certi¬ 
ficate can be exempted fhm Uie exefoinationi. 

It is intended that, In odditioB to the weekly 
examinations, then Aall teat the oondaeion ot 
enry Session a public exarauMtien of aU who 
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mftj be desirous of obtaining a Certificate front 
the Professor whose Course tliejr have attended. 
As the value of these documents must depend 
upon the strictness of the ekaminadons, such a 
system will be adopted as shall most accurately 
detennine the attainments of those to whom they 
are granted. 

Besides Certificates of the Professors, the 
University will grant Certificates of general pro¬ 
ficiency in literature and science. Every student 
will be required to produce a certain number of 
Professors’ Certificates, before he can be allowed 
to enter upon the examination for the General 
Certificate. 

It would be premature at present to fix the 
conditions on which General Certificates will be 
granted. The Council a ill be enabled hereafter 
to frame the regulations with greater precision, 
profiting by the suggestions which experience 
will aflbrd, when the system of the University is 
in operation. 

V. Library and Museums. 

The Council have setaparta portion of tbefunds 
at their‘disposal for collections in Anatomy, Na¬ 
tural History, Books, and Philosophical appa¬ 
ratus ; and they propose in the month of October 
to open the small library and Anatomical Mu. 
aeum. The Council have availed themselves of 
an opportunity of adding to tills Museum a more 
perfect collection of drawings of morbid struc¬ 
ture than, it is believed, has hitherto been applied 
to the purposes of teaching and study, and which 
will be pe^iarly valuable to the student of the 
Practice of Memcine. Or. A. T. Thomson is 
collecting a Museum of Materia^ Medica on a 
more extensive scale than has hitherto been at¬ 
tempted in that branch of medical science. 

Dr. Lardner has been,employed nearly a year 
in the coUeettonof pbilosopMcal apparatus; mid 
Dr. Turner is preparing ail that is necessary to 
render the laboratory complete and efficient. 

VI. Hemsesptrihe Reception ef Boarders. 

The Council feel that tiieir direct interference 
in the management of houses opened for the re¬ 
ception of boarders must necessarily be ineffi¬ 
cient; and unwilling to give a pl^ge which 
they cannot redeem, they will not attempt to lay 
down any rules for the conduct of the students 
beyond the walls of the University. They tiiere. 
fore earnestly recommend to parents and guar¬ 
dians, in the first instance, to be scrupulously 
careful in examining the references given by 
persons opening such houses, and the experience 
of a very short period will establish the c^racter 
of those in whom confidence may be placed. 

Some of the Professors have informed the 
Warden that they intend to receive boarders in 
their families. 


’ ■Tbis Statement by the Council is followed by 
^brief Outline by each Professor, pointing out 
manner in which they mean to treat their 
'lifTCral subjects. 

ADVERTISEMENTS. 

"" " * * 

|ilH:SLiaious instructioji. 

undersigned Professors in tine jChaiverrity 
ehe •Clwgymen of the Ekta- 
" ^ idElwMv'^ihita^ fram thttpetidds^oim 
iaiiwoB.tf pro- 
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Tiding religious instruction for those students 
who are memben of our Church, do hereby 
Give Notice, That final arrangements have been 
at length made, with the full approbation of the 
Council, for that purpose. 

An Episcopal Chapel has been purchased con¬ 
tiguous to the University, to be called “ 'i'lie 
Univehsitt CaArsh" where accommodation 
will be afibrded to the students for attendance at 
divine service, atid where a Course of Divinity 
Lectures will be regulaidy delivered during the 
Academical Session. Patents and others inter, 
ested in tin's arrangement, may learn fiirtlier paV- 
ticulars by applying to Mr. Taylor, 30, Upper 
Gower Street, 

' Thomas Dale, M.A. Camb. 

Dionvsius Larumer, LL.D. Dublin. 

JouH WiLLiASis, M.A. Oxon. 


BOARDING HOUSES. 

Mr. Taylor, Bookseller and Publisher to the 
University, No. 30, Upper Gower Street, with 
the sanction of the Council, has opened a Rr- 
oisTER, in which the names of those House¬ 
keepers will be inserted who are willing to re¬ 
ceive Boarders, Ibose who wisli to have tiieir 
names entered and retained in this Register, 
must comply with the following Conditions: 

That the persona ^plying shell produce satisfac¬ 
tory proof of correctsess of character, with re¬ 
gard to rebgioi^s and moral habits. A testi¬ 
monial from' the tlinister to whose congre¬ 
gation they belong, will be indis^nsable. 

That they will require their boarders to be at 
home at an oarly hoor of the m'ght 
Thai thdy will not eufifiir gaming or licentious 
conduct on the part of the boarders. 

That they will require their boarders to attend 
some place of public worship. 

Ibat 'tbey will make an immediate report to the 
parents or fiends of their boaitiers, in case of 
any irregularity of conduct or serious illness. 
That they will not receive any boarders except 
students of the Universi^. 

The names of such persons as shall be disco¬ 
vered to have evaded these rules, will be erased 
from the Register, and nptice of that erasure 
will be sent to the parents or relatives of all tha 
students who may be boarded in tiieir houses. 

*«* Notice must be sent to Mr. Taylor of 
the names of tiie Boarders, and the names and 
addresses of their parents or relatives. 

TUB REOlSTIB WILL CONTAIK, 

The names and addresses of the applicants. 
Their religious persuasion. 

Tbe names and addresses of thcpersons by whom 
they are recommended. 

The description of tbe several persons of whom 
their family consists. 

The number of boarders they propose to take. 
Their terms. 

A Fee of Five ShBlingsmust be paid for Re- 
mstrotion, and an additional Fee of Five Shil. 
ungs annually for sach Boarder, 

PRIVATE TUTORS. 

Mr. Tatlob, with the sanction of the Council, 
haa dso owned a Rioistbh, for receiving the 
names of PaiWE'T utors, in.the various De¬ 
partments of Litmture and Sdence taught ai 



ANNUAL EXAMmATION 


OF THE 


SCHOLARS AT WtKE-HOUSB, 



SION-HILL, 

NEAR BRENTFORD, MIDDLESEX} 


JVXB letWlStb, 1828 . 




The small proportion of the paper occupied by the account of the 
dassical examination might lead some to suppose that these studies were 
considered of minor importance, and engaged hut a small part of the 
scholars’ time. The fact, however, is, tliat from the nature of the sub¬ 
ject it would be impossible to enter into that detail of the classical part 
of the examination whicli is absolutely necessary in the inatlicmatical. 

Two gendemeii, the one of the University of Oxford and the other 
of that of Cambridge, examined the pupils in the classics on the 10th 
and 11th of June privately, and by their decision the prizes were 
awarded. 

A.J. 


James WhU'mg, Printer, Beaufort House, Strand. 



CLASSICS, &c. 


FIRST CLASS.—Ac?e from U to 16. 

Greek.'—Bomcv’s Iliad, Dalzel’s Analecta Majora, vol. i. and ii. 
Iluntingford’s Exercises, and Eton Grammar. 

Horace, Livy, and CicerO; Elegantim Latin®, Themes, 
Versification, and Eton Grammar. 

Morals. —Greek and Latin Testament, Grotius dc Veritale. 
History. —Tytlcr’s Elements of General History, Potter’s Grecian 
Antiquities, Composition, and Poetry. 

French, Geography, and the Construction of Maps, 
Mathematics. —The Geometry of Euclid and Legendre, Algebra, 
'Trigonometry, &c. See pages fi—13 of the paper. 

SUBJECTS FOR EXAMINATION. 

Iliad, book iv.; the Anabasis of Xenophon, book i,; Livy, book 
xxviii.; Horace, book ii. of the Odes. 

Prize —A Gold Medal. 


SECOND CLASS.-AGE from 12 to 14. 

Gfcc)!?,—Analecta Grmca Minora, Exercises, and Eton Grammar. 

I'* 

7ifl^?«.—Virgil, Sallust, Excmpla Moralia, Bland’s Verse Book, 
and Eton Grammar. 

Morals. —Greek and Latin 'restament. Select® c Prof. Hist. 
History.—0£ Greece and of Home, and Adam’s Roman AntL 
quitics; English Composition. 

French, Geography, with the Use of Globes and Maps. 
Mathematics. —^Euclid, Algebra. See the paper. 

SUBJECTS fob examination. 

SelectioBa from DalzeTs Analecta Grmca Minora; and VIrgUV' 

.ffineid, book iii. 

.Pbizs— jd Sihsf Medal* 
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THIRD CLASS.— Age from 10 to 12. 

Greek. —Edward’s Delectus, and Eton Orammar. 

Itatin. —Ovid’s Metamorplioscs and Epistles, Nonsense Verses, 
Ellis’s Exercises and Eton Grammar. 

Latin Testament, Sclectac e Vetcri Testamento. 
History .—Of England, with Geography. 

French .—English 'Grammar and Exercises. 

Algehraf with Arithmetic and Writing. 

SUBJECTS FOR EXAMINATION. 

Four Pages of Greek Delectus; and Ariadne to Theseus, from 
Ovid’s Epistles. 

Prize —A Regents Virgil. 


FOURTH GLASS.— Age from 9 to 11. 

Ovid’s Epistles, Eton Grammar, New Testament in Latin, 
Ellis’s Exercises, and Exenipla Minora. 

History of England, Geogiapli|ynd French Heading with Exercises. 
Arithmetic, English Grammar and Exercises, Writing. 

SUBJECT FOR EXAMINATION. 

Dido to .dSneas, from Ovid's Epistles. 

Prize— A-RegipnCa Horace. 

FIFTH CLASS.— Age from S to 10. 

Delectus, Eton Gramirtar, and Exercises. 

English Grammar, Beading, Writing and Arithmetic, French 
Beading, and Geography. 

SUBJECT FOR EXAMINATION. 

Three Pages of Valpy’s Delectus. 

Prize —Sharpens Edition of Beattie's Poem. 

SIXTH CLASS.— Age from 6 to 8. 

Eton Latin Grammar, Valpy’s Delectus, French, English Grammar 
and Beading, Arithmetic^ and Writing. 
P^’O^Skarpe's Ediiioik of Goldsmith's Poems* 
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MATHEMATICS. 


FIRST DIVISION. ’ 

Prize, A Gold Medals Age from \&io 18. 
SECOND DIVISION. 

Prize, A Silver Medal-—‘Age from 12 to 16. 


ALGEBRA. 

1. Multiply +xy by x^—xy + j/*. 

2. Multiply + 1* 

3. Multiply + a® 6^ + a* 6* by —6*'. 

4. Multiply 1 + a + + a* by 1 — a. 

5. Divide + 3a?’ + 3a?® + 1 by .»“ + 1. 

6. Divide a^x^—y* by a^x—y. 

7. Divide x —6561 by a?* +9. 

8. Divide a + a? by ar- x. 

9. Divide by fl — 1. 

10. If 180 men, in 6 days, of 10 hours each, can dig a treacli 

200 yards long, 3 wide, and 2 deep; in how many days, of 8 hours 
long, will 100 men dig a trench of 3C0 yards long, 4 wide, and 3 
'deep ? fl, 

11. What is a decimal fraction? Prove that in the multipli-;; 
cation of decimal fractions, there are as many decimal places iii^i^ 
the product as in the multiplier and multiplicand together. 

12. ^ Resolve the number 316000 into factors, eacht](f<ji^;f^Edi$li || 

either be a prime number or « power of a prime number. 'k 

13. v'i8=:V^+ v'SI ' ‘ 4 
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14. The squares, cubes, &c. of numbers less than unity, are 
less than the numbers themselves; prove this, and also that 

\ +'“r7 + * * * * + :;s + 7 + 1 is less than 1 + r when x and n are 

greater than unity. 

15. If a he greater than b, ^ ^ is less than ? 

16. If A he divisible by a, and B be not divisible by a, then 
neither is A —15 nor A + B divisible by a. 

17. Find the fourth power of da + 5y, and the cube of -7 

18. Find the greatest common measure of «® + ay — ay — 


and ~ aY — y’. 

19. Reduce the fraction lowest terms. 

20—42. Solve the following equations: 


r£+J.+r,x=<i»+^-± 

lls-j-21 

28 ' 6x4*14 14 

^x -\-16 = 2 4*y'.¥ 

+ + li2= 1 

l4.a? + 93^= 5ll 

{sa?-— 13y= OJ 


a?* — 2ffAA* + fl’ = 0, and show 
that when h is less than unity, 
its roots arc imjiossiblc. 

^+3_i£_ Qi 

10—JE ^ 

-f- =. /2 

iV* + (2d?’ — ad^e — £^* = 0 

(d? — 2)®— Cd?^ (d? — 2) — 24— 
14d? -f 15d?^ 


(5i^ + 3y-4 = 16 ^ 

l^’ + 2^-8 = 7s 


t)+d? +y'\'!S^O 
)3v -fd? — ^ —35r = 0 
|tJ + 9d? + 9y + ;j = —2| 
, 3w + 9d? — 9j;/ -- Sar = 0 ^ 


co^~-sey : sey —y^ 

xy"^ —147 


^J\/x + \/y = 10) 

I y + 68 j 


3:7? 


I d?* + y’ - xy (d?2/ + 1) = 0 

I = 6661 

:i:a-10d?417 = l 


2i-.ya 




tfa X 

f + € 


1 


r 7 'I 

fo =6 ) 

l.r+jr:^rJ 

d?* 4* 4d?’—,9d? —36=s: 0, two of 
whose roots may be represent¬ 
ed + a and — ff. 
d?“ 4* Od?® + 23d? <416i== 0, trhose 
rootii are in arithttyetitt pror,/, 
gressiibn. 

d?®~8#*4-^4«?v<!2«0, by Car¬ 

dan's method. 
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43. If N be any number, and sc tbc radix, find an expression 
for N {x — 1) in terms of the radix and the digits of N, and by 
means of that expression point out a method of multiplying by 
9, and apply this method in producing the following equations: 

1 X9 + 2 —11. 

12X9 + 3 = 111. 

123 X 9+4= 1111. 

123456789 X 9 + 10= 1111111111. 


9 X 9 + 7 = 88. 
98 X 9 + 0 = 888. 
987 X 9 + 5 = 8888. 
&c. 


987G5432 X 0 + 0 = 8888S88S8. 

987654321 X 9 — 1 = 8888888888. 

44. The difference of two numbers is lialf their sura, and the 
difference of their squares is twice their difference; what are 
the numbers ? 

4.0, It is always possible to lake a so great that x* shall be 
greater than kx +15, where A tind B arc any quantities what¬ 
ever. 

46. If any nmnherof cows can eat a field of grass in 10 days, how 
lon^ will they be in eating it when every night one-fourth as much 
grass as was eaten the day before grows afresh ? 

47* Prove that the quantity ay" + bxy + ex'* can always be put 
under the form « (y + Aa?)* + Ba’’, and find A and B in terms of 
a, by and &, 


A 


48. « + 25+3r=4) 

2a + 34 + 4c = g f Pi’ove that the number of vp.lues of a, 

« aud c is iutinite. 

3a+46+5c =03 

49. Find two whole numbers whose product shall be divisible 

by their sum. , . 

50. In bow ihiiny ways can an equivalent to 13 dollars, 
ibillitigs dach, be given in J^ngUsh crowns and se^^^totbiUlog 
pieces. 

‘ 31. The sum of &ii Infihlte gcmnetric setics Id 4» 
term 1; find the ratio. 
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52. The sum of an arithmetic series is 280, the first term 1, 
and the common difference h ; find the number of terras. 

53—68. Sum the following series; 

l*|*3“|"5"f’ •••• 2w““ 1 

a" + + a""* + &c. to n terms. 

V + + W + ^ terms, where each nume¬ 

rator is four times the preceding + 3, and where the 
denominators are in geometric progression. 

1.2.4 + 2.3.5 + 3.4.6 + &c, to .*? terras. 

+ “ + ^ + &c. ad infinitum. 

59. Extract the square root of by means of the binomial 
theorem. 

60. Expand (1 — a?)^, and determine the law of the scries. 

61. Find the eleventh term of the expansion of («*+ 6*)^. 

62. Multiply together the'series 

a + ax+aa?^ + See, 

• 1 » 

And 5 + + See. 

• IS 

And prove that if the product be 
A + Aa’ + Aa?® + A«?’ + &c. 

0 13 3 

* ^ 

A=o5 
0 0 0 

A=^a&-j- al 

9 SO 11 0 2 

A ss ft 6 -f- 0 If d b 0 b 

■ VO n—1 I 1 a—1 0 a 

63. Let a — b-^c — djSu:, be a scries the terms of which dc- 
•Ttase, show that the sum of n terms of the series will differ 
from the sum of the series by a quantity less than the 

term. 

64. Expand tt*'algehtaically, ind prove that a* «i»i«s • ; 
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C5. Piove from the series hyp log (1 + a?) — &c. 

that log = . f5“- i) + —Scc-j where »iis any 

number whatever, which, when n is very great, becomes log z = 
71 (5:" — 1) nearly. 

06. Find the amount of 60^. ia 5 years or 20 quarters, at 5 
per cent, per annum compound interest, the interest being payable 
quarterly. 

67. Tlie present value of an annuity of 1/. for 2 years, compound 
interest, is Wl .; find the rate per cent. 

68. Find the present value of an apiiuity of A pounds, to com¬ 
mence after the expiration of n years and continue for ever. 

69. Given the probability of an event happening in one trial, 
to find the probability of its happening exactly t times ia n trials. 

70. If a person deal 26 cards from a pack, what is the proba¬ 
bility that one at least of two specified cards w’ill be amongst them. 

71. In the game of Avhist, what is the probability that an indi¬ 
vidual has at least one court card in his hand. 

72. Find the present value of an annuity of 1/. to be paid ai 
long as cither of two specified individuals is living. 


MENSURATION AND GEOMETRY. 

73. Multiply 3 feet 5 inches by 5 feet 11 inches. 

74. The base of a triangle is 10 chains 63 links, and the per¬ 
pendicular 4 chains 9 links; find the area. 

75. The area of a regular pentagon, whose side is 1, ia 
1*7204774; show how this number is obtained; and by means of 
it find the area of a regular pentagon whose side is 76*8. 

76 . The altitude of a cylinder is 2 feet 6 inches, and its dia,-, 
meter 10 feet; find the solid content in cubic inches. ^ . 

77. Explain what is meant by the quadrature of the circle, 

73, The radios of t^e base of a paraboloid is 1 fpol| ajod the. 

height 6 inches ) find the solidity. 
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79. Parallelograms upon equal bases and between the same 
parallels are equal. 

80. The opposite angles of any quadrilateral figure, inscribed 
in a circle, are together equal to two right angles. 

81. If two frianglcs have one angle in one equal to one angle 
in the other, and the sides about the equal angles proportionals, 
the triangles shall be equiangular, and shall have those angles 
equal which arc opposite to tlic homologous sides. 

82. Find the angles which the sides of a regular pentagon make 
with each other. 

83. In any triangle if a straight line be drawn from one of the 
angles to the hise<‘tion of the opposite side; twice the square of 
this line, together with twice the square of half the bisected side, 
arc together equal to the sum of the squares of the other two sides. 

84. The diagonals of an cquildterul parallelogram are at right 
angles to one another. 

85. Of all the triangles which can ho inscribed in a circle having 
a given base, the greatest is that which hath the other two sides 
equal; and of all the triangles which can be inscribed in a circle, 
the greatest is that wdiich is .equilateral. 

86 . If two triangles have an angle common to both, their areas 
are to each other as the rectangles contained by tiic sides about 
that angle. 

87. If any number of rectangles ho inscribed in a given tri¬ 
angle, and upon their bases triangles be described similar to a given 
triangle, and similaily situated, prove that their vertices are all 
in the same straight line. 

88 . If two similar figiires have their homologous sides parallel 
to one another, the lines joining their homologous points, two'itld 
two, wdll all meet in one point. 

89. A circle is parallel t() a given plane, and its centre i^ in & 
line at right angles to that.plane. In the perpendicular, a tight, 
considered as a point, is placed. Given the distance of the light 
from the circle and the plane and the area of the circle; fiud i^e 
area of the shadoUr cast upon the plane. 

00. Hating given the base bf a triangle, ahiJ of the 

sides; find the locus of the vertex.' 
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PLANE TRIGONOMETRY. 

91. Prove that sin (A + B) = sin A . cos B + cos A . sin B 
(rad, 1 ). 

92. The sides of a plane triangle are 500 feet, 560 feet, and 
100 feet; find the natural cosine of the greatest angle to a radius 
of 10 feet. , 

93. Prove that tan (A —B) = 

94- Prove that cos 0 4 . sin 0 = \/l + sin 2 0, and cos 0 — sin 0 
— sin 2 0 ; and from hence find the sine of 15*^, knowing 
that of 30®. * 

95. fl cos 0 4 . 5 sin 0 = ^'HT—1 if tan 0 = -; make use of 

^ siu 0 6 ’ 

this to solve the equation cos 0 -f- sin 0^1.1.^ 

96. If A, B, and C be the angles of a triangle, and a, 6, and 
c the sides opposite to A, B, and C, respectively; prove that sin 
(A—B) ; sin C o*—: r». 

97 . A point of land was observed by a ship at sea to bear cast- 

by-south, and after sailing north-east 12 miles, it was found to 
bear south-cast-by-east. It is required to determine the place of 
that headland, and the ship's distance from it at the last obser¬ 
vation. . ^ 

98. If the height of the mountain called the Peak of Tcncrifie 
be 2 ^ miles, and the angle taken at the top of it as formed be¬ 
tween a plumb line and a line conceived to touch the earth in tho 
horizon or farthest visible point, SS'’ 2 ' ; it is required from these 
measures to determine the magnitude of the whole earth, and 
the utmost distance that can be seen on its surface from the top 
of the mountain, supposing the earth a sphere. 

99. Log cosec 2 A— log cosec A s= log sec A-f log 2; find the 
radius. 

100. Investigate a lormtda to find frojtia|iroper observations thei. 
height of an object situated upon a»horizontal plane, hntwMcli 
can only he approached within a certain distance. >^hea 'this 
method fails, show that a solution jogiay bq obtained by measuring 
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a base transversely, and proper observations. Also find a formula 
for the height in this case. 

101, If a be any arc of a circle, and R the radius, prove that 


(cos -sm-j(co3 25 S»n-j....(cos-sing-J--(-j » sm»a 


CONIC SECTIONS AND MATHEMATICAL GEOGRAPHY. 


102. Find the equation of the parabola considered as a geo¬ 
metric curve. 

103. In the parabola, if Pj5 be any parameter, S the focus, and 

PN, ordinates to the axis; prove that--is a con¬ 

stant quantitj". 

104. If a tangent and ordinate be drawn from any point in the 
ellipse, meeting the transverse axis, the scmitraiisversc will be a 
mean proportional between the distances of the said two inter¬ 
sections from the centre. 

r 

105. The orthographic projection of a circle is an ellipse, when 
the plane of the circle is inclined to the plane of projection. 

106. In a chart on Mercator's projection, the length of the 
meridian from the parallel of 30° to that of 60°, is to the radius 

1 

of the sphere, as the natural logarithm of to 1. 


N. B. The whole of the mathematical paper except two questions 
was cleared among the four senior scholars in the First Dimion ; and 
three of the pupils iii the Second Division answered one half of the 
questions. The decision of the prizes was made upon the 9th, 10th, and 
llth of June, when the whole of the scholars underwent $ private 
examination by two gentlemen of Trinity College, Cambridge. 


A.J. 



13 


SPEECHES. 


Biiitus and Casbius. 

ShaJespeare. 


Laudos 

Ejif Tilullo. 


Othello and lago. 

iShakspeare. 


Mors Tibttlli. 

Ex Omdio. 


Diogenes cl Alexander 

Ex Luriani Dialogis. 


M. de PouKcangnar 

jlohhrp. 


Sjph i\ .uul Jiiha 

*Fiot» AiUhson'h Cato. 


Aiidiomdche, Ilecub.i, and Piiam, on the Death of TIcctoi. 

Iliad, book xxir. 


iEncas relating his Adventures to Dido. 

•Mnoid, book iii. 


Hotspui and Glcndower. 

Shakspeare. 


Hannibalis Oratio ct Responsio Scipionis 

T. Ltvii, lib. XXX. cap. 31)32. 


Praecepta Culiuaiia Epicureorum. 

Horatii SaiiralK Ub.U. 



WYKE-HOUSE. 


YOUNG GENTLEMEN ARE BOARDED AND EDUCATED 

AT THIS SCHOOL, 

X IN THS 

CLASSICS AND MATHEMATICS, 


UPON THE FOLLOWING TERMS:— 


Under Ten Years of Age. CO J 

From Ten to Fifteen years of Age.70 > 

i per annum. 

Above Fifteen Years of Age .80 i 


All the Scholars hare Single Beds. 

Pupils having separate Bed Rooms pay One Hundred and Fifty Guineas a 
Year. 

ITiere are no extra charges except for Masters in the French, Spanish, and 
Italian Languages, Drawing, Dancing, Music: the last eight, and the others 
six guineas a Year each. 

Every Pupil brings with him a knife and fork, a rilver spoon, two paira of 
sheets, six towels, a pair of slippers, a flannel dressing-gown, in addition to hi* 
wardrobe, whicli should be marked with its owner’s name at full length. 

The Holidays are Five Weeks at Midsummer, and the same period at Christ¬ 
mas ; and a charge of Ten Guineas is made for residence during either of the 
vacations. 

Three months’ notice mflst be given before any Pupil is removed from the Schbol. 

Applications for admission are to be addressed to Dr. Jamieson, under whose 
personal direction the Institutioa is conducted. 






GENERAL PLAN OF WYKE-HOUSE. 



rt, Priiifipal entrance. 
hy Kitclien; 2(j X 22 feel, 
f, Housekeeper’s morn, 
f/, ,Scullery, e. Larder. 
f, Bakelioiisc. 
ffy Manglin" room. 
hy i.aundiy. 

i', Coal yard. Ity Coach-honsc. 
ly Knife-house, m. Harness room, 
n, IJomestie entrance. 

Oy Tool-liousc. j), Stable, q, Brewery, 
r, Classical school room; 3()X2tl feet. 
ity Hilt room. 

ty Mathematical school room*; 26 X20 ft. 
u, Dining'hall; 36 X20feet. 


r, Buttery. 

TO, Chapel, 36 20 feet. 

X, Sfuny, &c. 

j/, Dining room, 28 X18 feet. 
Zy Library, &c. 

•a, C.oiirt yard, 

•by Colonnade. 

•e. Shoe room. 

■d, Kntranrc from court. 

•e. Bathing room. 

‘ fy Masters’ room. 

■//, Eutriincc hail. 

•A, Parlour. 

■iy Dairy. 'A, Fruit room. 
•I, Passage, &G. 



fl, Stairs, lobbie.s, galleries, &c. 
fly Cistern that sujiplics the house with 
water; the height of the first tloor. 
iy Drawing room. 


o, Family bedrooms. 
by Cy fy Scnolars’ bedrooms. 
df Masters’bedrooms, 
e. Domestics’ bedirooms. 



SECOND FLOOR. 

a, hy Scholars’ bedrooms, 
e, d, Hospital, 
e. Surgery.. 








